(19) 




JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 2000314956 A 

(43) Date of publication of application: 1 4.1 1 .00 



(51) Int. CI 



G03F 7/004 
C07C309/65 
C07C309/66 
C07C309/73 
C07C309/74 
C07C309/75 
C07C323/47 
C07C323/64 
C08J 3/24 
C08K 5/33 
C08L101/02 
C08L101/12 
G03F 7/038 
G03F 7/039 
G03F 7/38 



(21) Application number: 2000092758 

(22) Date of filing: 30.03.00 



(30) Priority: 



31.03.99 EP99 99810273 
07.04.99 EP 99 99810287 
30.08.99 EP99 99810779 



(71 ) Applicant: CIBA SPECIALTY CHEM HOLDING 

INC 

(72) Inventor: ASAKURA TOSHIKAGE 

YAMOTO HITOSHI 
OHWA MASAKI 
BIRBAUM JEAN-LUC 
DIETLIKER KURT 
TANABE JUNICHI 



(54) OXIME DERIVATIVE AND ITS USE AS LATENT 
ACID 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a good soluble 
latent acid catalyst having high stability in a 
chemically amplified photoresist by using a photoresist 
composition containing a compound which is hardened by 
the action of an acid or a compound whose solubility is 
increased by the action of the acid and a specified 
compound as a photosensitive acid donor. 



composition contains a compound which is hardened by 
the action of an acid or a compound whose solubility is 
increased by the action of the acid and a compound of 
formula I, II or Ml as a photosensitive acid donor. In 
the formulae l-lll, R1 is H, 1-12C alkyl, naphthyl, 
anthracyl, heteroaryl or the like, R'1 is phenylene, 
naphthylene, oxydiphenylene or the like, R2 is halogen 
or 1-1 0C haloalkyl, R3 is 1-18C alkylsulfonyl, 1-10C 
haloalkylsulfonyl or the like and R'3 is 
phenylenedisulfonyl, naphthylenedisulfonyl or the like. 
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(57) 

DSP**ga (a) BWWICJ: »J«ffcX»«I»tt*W 
iBfMK&to i X& (b) 5*1, IlXttHI: 
Hb6 4] 

2 tes Any>X»Ci-CioAnr;i/^; R3^ Ci 
- ci8T;i/^;bx;i/*-;K Ci - Cio^o 7)^ *x 



(2) 

1 

* (b) 5*1, IlXttHI : 

i«*S i ] ( a ) m&ftm ic j; y aMfrt Hb 1 1 
* y ^©^(x#itflrai-&ft^ ; * 
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<j>-R, 



. DR*, Ri»i. **. *aBftCi-Ci2f/WP^s Ci 

-Ci27;i/^ (i*vit, Cs-cao^^.qr^/wc 
j: yffii&sjvtv^s) T&Sfr ; XliRili C3-C30 
j/^nrMA Ci-C&wr^*)^ C2-C12T 

XliHCi-Ci27^^ Ci-C4AO 

7;i/*;k 7i-;i/-c r C3-7M^ j\ntfy* 

7i-;k OR4, NR5R6. SR7> SOR?®:t>V^ 
b<liS02R701»Xh^«fc l J^^^ Tfel ^ 
{C«fcyfi#SSOR4, SR7&tfNR5R6l±, R4> R5> 
R6S.t>*/^b<ttR7S^-bT, 7i--ll^©S)5;Sl 

j^Xii7i-;»^lS^ 1 ffli: 5ft^b < ii6 
i)\ xttCi-C6T^#;k 7i-;k or* NR5R 

6 , SR7, SOR 7 S.t>VX«S0 2 R7^J:y«^^ 

«£lCJ:y«!a60R* SR 7 ^t>'NR 5 R 
6 tt. R 4 . R5. R6»tf/«F^<» R 7*^^ 

y ;i^©^M^co 1 flu 5 L < \t 6 mz&f&t 
£) T?*S*^;*VH*Ritt. Afn7'J-;H (in 
It, #«&T'&-§>*\ X»Ci-C6T;b^k 7i- 
;k OR4, NR5R6- SR7s soR 7 ;&tf/^<tt 

S0 2 R7lC=fcy^$nT33U, f^Ci'Jffl^OR 
4, SR7S.t>'NR5R6»> *R4* Rfr R6^*/^b 
<liR7&^LT, /\T-nT'J-->WBII®3E**flK^SX 
te^T" n 7 U - )m<VimMl-<D lU&t 5K^U<lt6 

«k y mars- o - c -ra&x'it- o - s i 
•rsKfctyjSKUKftstiiifc^* ; R' 1^ 7 
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(ill) 



105K [ft2] 



©a, i;7x-i/>x^ d P^^3i- l/ > (iix% 
i*i&co»t, #n&-e*s*\ xiici-ci27;b^r 
MCfcyg&SftT^S) T**&;fr:*v*ttR' 
Ci-Ci27^^>Xl*T8E* = 
[ft 3] 

20 ®3ST»*y i Ait. -o-, -s-, -NR4- -o 

(CO) - -S (CO) - v -NR 4 (CO) - -S 

o_ % -so2-xit-oso 2 -T**y ; Ailt Ci- 
C\2T)^^y^02-0\zT)^\yy (ititt, - 

0- ©i«jLhtc<ky*BSfrSnTv^) T*fc*J ; R 
2 it, Any>xitci-cio/>aT;i/*;v-efey ; R3 
it, Ci-ci87;i^;k3jkft-;k Ci-Cio/not^ 

1 - C37;b*^^-^> C3-Ci2^^ nrJ&tfr 

30 ;k 7>h9^x;i/^-;i/3Ht-7x-^->hU;i/^^ 

;k 7x^;i/-Cl-C37;i/^r^^*— ^ ^x^;v 

^.;i/^-;k ;k 7>h5^;i/x;^ 

^;i/S.U t 7x-^-> h U ji/7x;^-Ml^^D7M 
;k 7i-iK 7>h5W*tf7it>h 

y/i/tt. XttAn^x Ci-c^n 

7;i/#;k CN, NO2. Ci-Ci67;i/^rM 7i- 
;k Ci-CfTJI&Ar?-** OR4, COOR7, Ci~ 
c 4 7;i-^i/- (OC) O- R 7 OS02-M'/SU 
40 <tt-NR5R6©l«eUlK:«feyflBiS*lTV^) ffe 

[ft 4] 



Y— R, 



rc*y ; yi. Y2fttfYstt. svMcsatfiur, o 50 xns-e&y : r' 3 it, 7xzi/>^m-;k ^ 



>s?7Ukft-/i/ ztKbomts ifflmt&z 

*6*»;*V^ttR' 3&> C2-Ci2T/l*l/>S?^/^* 
=./i/r?*y ; xii, Aa^>T*&y ; R4&* 7 10 
x— ;k 

ci-ci8T;i/*;i/ (ma. x&7 

i-;k OH, Ci-Ci2T^n^^ C2-Ci27^=" 
7x.—)\rf-Hr, 7i-^**^-^ NR5R6^ C 

(4 -^f^/7i-;b) ;vs.tJ f /^L<«C2 

#VMiR4tt. C2-Ci8T;b*^ (wtltt. -O-<01 

«6A±fcJ:y*WrS*w #Wfc-e**>*\ X«7i- 20 

OH, Ci-Ci27^=l^ C2-Ci2T;^^^ 
#;ktf-/k 7i;^, 7i;*i/A^-^ 7i 
=.;!/?■;*, 7i-Wt*;i/»> NR5R6> Cl- 
0127^^^*—^ 7i-;W^/*-iK (4- 

^f;i^7x-;i/) ;*;b3fw;k&Ov / ^b<teC2-C67 
;k* 7 -f ;Mc«k yesistvcus) ; j&vniR 

fr, XB7I--IK OH, Ci-Ci2r/bp*^ C 2 ~ 
;b#-;K 7i-;bf^, 71-^^*;^-^ N 30 

R5R6^ Ci-c^t;^^^-^ 7i-;w;v 
jfcrju. (4-^f;i/7i-;i/) ;*;b*^;k5.tf/^b 
< «c 2 - c 6 t;^ jjmz& y«nsnrv^) t* 

*U*. #«&T-&**\ Xli7x-Jk OH, Ci-C 

;k7**;i^-;k NR5R& 0\-C\z7)^)^^ 
x;i,*- ;k&tf /3g b < tec 2 - c 6 7;k* 7 A Mzi. y 4C 

;uj^=.;i/Xi± (4-^f;v7x-;v) x;i/^-;i/T*fe 
y ; R5&tfR6^ SvMcffllfibT, *3RXl*Ci-C 
187^*/^ (£*l«U #B&7S>&*\ XliOH, Ci 

x.73r:7, :7x7^>#/k#-;k 7x-;Vf^ 7x 

=.;i/*-:*-*;i/7K— /k 7i-;i/7?A 7x^75; 

/3gb < ttCi-C67;i/* 7 MC J: yH&Sftt^ 5 
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6) T?&Sfr;*V*ttR5&tfR6«» C2-Ci87^* 
;b (iftHu -0-©ifiKU:lcJ:y*Wia*u 
T'fe-STA XttOH, Ci-C47^/3*^ C2-C12 
7;i/3^>7!j;kff-/k 7x7=^, 7i-/*f*^ 
-;u 71-M**^-^ ' 7x - 

;V7=7, 7x^1/7?;*^-^ Ci-Ci27;b 
dp;i/7.;i/*n;k 7x-WM^- (4-*^/i/7 
x ^;b) 7.;W-wJk&t>'/^b < l*Ci- 067^75 7 -f 

Xli7x-;k OH, Ci-Ci27^/3*^ C2-C12 

m/3*5/*/uK-/k 7x;^, 7 *.j 

;b7==7, 7x-;i/75;*M-^ Ci-Ci27/l' 

#;i/>ukfc-/k 7x-wMv-^ (4 -^^7 
i-a) x;^-;^^/^ b < »C2- C67;i/* ; w 
/Met yW&SftT^S) -efcft** ; 3£^ttR5&tf R6 
wu c 1 - c isT^^^x;^-;!/ (ititi, #BSTC 

Xtt7x-;k OH, 01-0127/1/3*^ 
C2-Ci27;i/3^S/*;i/JK-/k 7x;#k 7x7 
^t/TO^-^K 7x-;Vf^ 7x-JVf*AM- 
;K 7x^/1/7SA 7x^75;*^-^ Ci 
-C^J^kZJkft— ;k 7x-;V7J*-iK (4 
->ifji/7x-jb) x;i//J?n;i/S:U t /^b<tiC2-C6 
t;i/tj 7 mc i y«fcs*iTv*<&) -e**** ; #w* 

R5».t>*R6^ 7x-;k KW-Ok 7x-WA* 

-;k (4-^Wx-^) t7f;i/7 

/Hfcrjk T> |^>;i/;Ub*-/k7l*7x-?-> h U )\> 
x^*-;i/Tf»*3^ ; ^^liR 5 S:t>'R6^ 
^7€>g«M^i:-^&oT, -0-Xl±-NR 4 - 
^C<fcycpiT$^l'"C : foJ;V^5M, 6ft^b<«7M^^ 
j5fcb;R7«u tK^ 7x-;k 
Ci-Ci87;i/*;i/ #W*T?*&*^ 3Z-li7 

x^;U OH, Ci-Ci27;V3dr^ C2-Ci 2 7;i/3 
^^;i/3K-;k 7x7dri>, 7x^^M-^ 

j— C127 ;i/=¥;i/x;i/*-;k 7x-w*-^« 
(4-^f;b7x-;W x;i//fw;b^t) ? /^b<ttC2 
- C67 ;i/5& ; -f m: J: y flHft * *vt V n 5 ) -e&*> # ; 
*vm*R7«*. c 2 -ci 8 7;i/*;Kw^ -o-©i 

H, Ci-Ci 2 7;i/3df^ C2-Ci27/I/3*S/*^* 
-;k 7x7 7x;*J/*^*-^ 7x^;i^ 
pT, 7x— ^^TJ^-^k NR5R6« Ci~Ci27 

;i/^;i/7.;b^-;k 7x-;k^;i/3iv-;k (4-^^ 

7l ^) ^^-;batf/*f b < &C 2 - C67;b7J 7 
>f MC J: y«fta*lTV^&) Tf»**» : &VHiR7&, 
C2-Ci87^7-f;i/ (itltt. #JH»T?***>. x 
«7x-Jk OH, Ci-Ci27;i/3*i/, C 2 -Ci 2 7 
3 ;i/3*S/*/l/#=Jk 7x7 ^r^>, 7x.J*i/*Mt- 



(4) 



13U Xtt7i-^. OH, C1-C12 

NR5R6- ci-Ci2T^P^^* 
-;k 7xc;^;^-M (4-^f;v7x^) * 10 
;bfrw;i/&a^ixiiC2-C6T;b* ; >f Met us 

rs. Ra&tfRioi*. sv^fifibt, ci-cer/i* 

;i^b<teAO^MC«fcyfi&£*iTvvg>) 
#^ttR9&tfRlO«±. HHWCfcoT, 1. 2-7i- 

7b\ X«Ci-C4T;i/= : lr^l-<^ ND ^ :ylcJ:lJg ^ 

r 13 ^ 7x-;i/ (£*u* xi**ci 
y*-;v-Ci-C3-7)i*M ao 

OR 4 . NR5R& SR7. SORy&tf/XteS 
0 2 R7©lM^c«MJ®$l2rLTV^;<>\ 
H@oR 4 ii *R 4 «^-bT6-jWltJB*t*) -e* 30 

R' i#\ TIS^: 



Mb 6] 



®Kt»&y ; a#. -o-xii-s-T?a>y ; ai*>\ 

Ci-Ci2T^/*^>"e*y R 2^ AD^>Xl±Ci 

-CioAor;b^T'*y ; r»w. ci-ci 8 t;^^ 
ajtofcn/u j^^U/i/^A*^. 7x-;b-Cr 

n,xjvfr=-fr !7x^;^;i/*-wi7x 
=jm*. *WftTf»**v XiiCi-CieT^/i^fL/ 

<liOR4KlJ:y«ftati"tV>*) T'fey ; R' 3#> ^ 



2000-314956 



*R 4 7b\ 7x-;k • Ci-CisT^WfA' 

xttc 2 -ci27;i/odri/*;b^Mc j: y 

flBftSftTV^) T*&<i>fr ; *V*t£R4*fc C2-C187 
-0-©if@McJ:yW$tu 7 

ci-ci87;i/= 3 f^fey ; R7*^ 7x-^x«ci- 

MW*3 ] ( a 1 ) «-^S6ft» (-m*. S£©# 
«Ttc^LT*147;v* y^«g^ic£tt6^l4£ 

/xm: (a 2) K-'Fseat aw*. sw>#«tk# 

*) ; v-x&* y iJv-^pis&i^* 
<fcfci»;&tf/Xl* (a 3) T^y-^^i*^^ 

a-.ktf (b) «3WB»K^— fcbT* iiXtt" 
i©fb#»©ii>fc< 1 1 82«^b 

B«*«4 ] ( a 4 ) ft^fOi: bT. 7^* y 
(a 5) **xH#&t>/X« 

SfKy— tit. iiXttin^^*^*^* 
*> 1 ft #3! 1 iB«®{fc^ttK:iittiS*vfe*^ 

M#B5J (a) S:t>* (b) . Xtt^ (a 

1), (a2), (a3)^(b), Xtt^ (a 
4) ( a 5) W(b) ICJD^-T, 3S&*«»«!I 

(c) , 3S*6«5Wffl8K^- (b lK m<D% 
(d) ^/Xliff^J (e) frfittK 

taK©fb#wtcJfiiasinfc7* h hmm. ■ 
e ] ( 1 ) 1 ~ 5 ©v %-f n> 1 

(2) »i^;&6o-c~i 6 o-cossre^-^b ; 

(3) 5 Onm~l 5 0 0 nraCD^lC i y ®.W>^Mft 

(4 ) ms^x. vmmz 6 o-c- 1 6 o-c©SBTd< 

(5) j®Kxi3*tt7;i/*y^fl«K^*y^*"*"* ; 3 

0BWW73 SCI b. IlbXttHIb : 
[ft 7] 



<j>-R*» 

g m 



CF, 



(lib) 



(Hlb) 



50 R" l«U 7i3 (^nidU ^WT'&S*\ XttCi 
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-Ci2t;i/=¥;k -? x-;i/- ci-C3-r^^u ci 
-C4adtm;k /\u*fy> 7i-;k 0R4, nr 

5 R 6 , SR7> SOR 7 5.t>V^b<ttS0 2 R7©l^ 

±»cj:y«ianTfey. ^ckyg&iioR* s 

R7S.tKN R5R6li> «R^ R5« R6#X>'/^b< ttR 
ffl#aWR-?®l«i:5H«l/<tt6HaiS:?BfiR-r6) T? 

X«Ci-C6T;i/^;K 7x^, OR4, NRsR6> 10 
SR 7> SOR 7 Xlf/«b<ttS02R7KJ:yflB«Sn 
T«*J, «^lC«fcUS^SOR 4 , SR 7 5:t>'NR5R 
6«> SR4> R5> R6S.U f /^^<«R7^l^T, 7 
x=.;i/at©3SfcSMJBSXtt^7^ 7 > h 5 S/^r 
b < ii7 xy-> h V ;i/»©$9gJ§«-© 1 f@ i: 5 b < 
&6M3t&S^£; - t£) ; *v*i*R" ltt. ^ 

r;i/^;u 7i-;k 0R4, NR5R6, SR7, sor 
7^0 J /^b<liS02R7tcj;''JSm$rtTfe l J, 
tCJ:yiB(afiOR4, SR7^t>*NR5R6«> *^4> 20 

R5, R6&tf/3?u<iiR7£/rbT, ^o7U-;i/ 
i©I45^1Xtt^fa7'J -;u»©J*i*flra-© 1 
«i:5H£b<tt6Jiat«:?»art"*) T*y ; R" ' 1 

Mb 8] 



-l-O-Ol- 



-00- 



m&re%>*fo XttCi-Cj2T^r 30 

Mb 9] 



©ST'fcy ; A&, -O-, -S-, -NR4-, -o 
(CO) -S (CO) -NR 4 (CO) - -S 
O-, -S02-Xtt-OS02-T?*y ; Aili. Ci- 
Ci27^ :3 P^>X«C2-Ci2T;i/=¥l/> - 

It, C\-C\Qy)l>3r)\'7.)\<ib— M 7x— ;i/-Ci-C 

x— ;v (z.*ui, C 2 -Ci67^^ Ci - 

C4T;i/H =*f 2/. C 1 - C 4 AD T^r/I/fttf/* ^ < & 
R' sli. 7i-l/>t>'7M-;K 

Hbi 0] 

50 



*>\ ^ci-ci27;i^Mcj:y^£n-o^) X ' 

#W*R' 3«*. C2-Ci27;b= J r^>^^* 
n;bT*fey ; R4& *^ 7i-JK 

d-c^r;^!/ (3*u±. #s#re&6*>\ xii? 

xZIK OH, Ci-Ci27;b=i3f^ C 2 -Ci27^3 
3ri/Jlfrtf-M 7 x^S/, 71^^^-^ 
7!z;bfl 71-MtAM-^K NR5R6« C 
1 -CuT^A/Dl-fr—M 7x-M;V*-JK 
(4-^^-7 x^;i/) 3UHfc— ;i/At>V^ b < ttC2 

*vM*R 4 tt, C2-Ci27;Wi> (ititt. -o-©i 

;k OH, Ci-Ci27;i/ndf>>, C 2 -Ci27;b=i= J f2' 
,tj;bd<-;K :7x7*SA 7i;^A^^ ?x 
rjl/^Tf, 7i-;bf«^k NR5R6. Ci- 

Ci27;i/= i f;i'^;b^— ;k 7x-wM-^ (4- 

^f^7x^b) x;kfw;k&£>V«b < ttC2" C67 
7 -f ;MCfc y«H3ttT »rv&) T'&Sfr ; i&WiR 
4 li, C2"Ci27;i/7J>'-f^ ('W^ #fi&T'fe& 
*>\ Xtt7x-;i/. OH, Ci-Ci 2 7;i/=l^^ c 2 - 
C^^^t^ktf-^k 7x;^* 
7x-;bft, 7x-;bf^A^-^ N 
R5R6, Ci-Cyf?)^)^)^—)^ 7x-WJb 

dw;k (4-^f;b7x-;i/) xntto—Ji'&tf/ISi' 

S^;*V^±R4tt; Ci-ci 2 7;i/^x;i/*-;i/ (- 
nti. #MBft"e*S*v Xtt7xr.;b, OH, Ci-C 
127^/3*5/. C2-Ci27;b3^2/#;U#-;k 7i 

7x;#i/*;i'#-M -7xn;i^pr, 7x- 
Arf-nrij)^-)^ NR5R6. Ci-ci27;i/= 3 r^;i/ 
^-;k 7x-;wji/*-;k (4-^f;i/7x-;i/) 

^;^-;i/^r>*/^b<«C2-C 6 7;i/*y -f MCJ: y 
flBfta4xTv\«) T*S*»;*v^4R4l*. 7x-;vx 
(4-^f;i/7x-;b) tji^— ;bT*fe 
y ; RBS.U'Reli 2WC$c£bT\ 7K^X»Ci-C 
127;b^^ (Xtltt, *KftT»S^ XSOH. Ci 
-C47;i/3dri/, C2-Ci27;i/3dft/^;i/^-;k 7 
7x^i/AM^K 7x-il^t, 7i 
n;b^pf*;b#-;k 7x-Jl/75 a 7x-;i/7^; 

ci-ci27;i/#;i/^-^->'K 7x-;i/ 
>ui,3fc-;k (4-^f;b-7x-;i/) ^^*=jb&tf 
b < ttci - C67;k* y 4 mz j: y nx v ^ 

S) T?»*<(»;*V^ttR5fttfR6t*. C2-Ci27;V3f 
XttOH, Ci-C47;b3^f^, C2-C12 



(6) 
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7;bn^r2/*;i/3K-;k 7xy*j/, 7x;^^M 
x ^;b) x;i^-7i/&tf < ttCi - c 6 7;k*J ; -< 

MCfcyflKftStlT^S) T?&67> ; #W4R5fttfR6 
7b\ 3^47x^71/, OH, Ci-Ci27;i/3*iA C2" 

0127^3*^*^—^ ^xy^s/, 7i;^>A 

x^7i/7^A 7i-;i/7?;^M-^ C1-C12 
7;i/^r;i/^.;i/ji%— 7k 7i-;w;b*-^. (4-^f- 

7b 7 x-7l/) ?srito=Jte&/& ^ < (*C2-'C67Ac*l 
y^7WC<fcyg#l£*lT^6) :*V^*R5» 
£>*R6(4, Ci-Ci27;i/*^^-^ (wtlli. #f* 
aiT?***\ XU7x-;k OH, Ci-Ci27;b=ldr 
C2-Ci27;i/n^ri/*;i/JK— 7k 7z/^k 7 

7i-;i-75A 7i-;i/75;a;i/#-;k 
Ci - c i27;i/= 3 p;i/x;i/^— 7 i^m^k 
(4 -^f;i/7i-;i/) x;i/3i-w;i/^y c /^b<(4C2 

^VNl4R5S.0 t R6(4, 7i-;wM--IK (4-*f- 

;i,7i-jb) ;*;i/#=./i/T*S>s#» ; *vM*R&&tfR 
6 i4, 7i-;k *yV<<M ±y?fr*Ms=Jb<. 7 
y ;i/Xi47x-^-> h U ;i/^.;i/3}>— ;i/t? 

; ig^t4R&R.tfR6kk -ene>*^^'t&^K 

?h-»:4oT, 5M, 6M3Z.l47ft^ (**U4, « 
^Cj:»J-0-^L<l4-NR4-tC«fcytf®TSnTV^ 

■5) SrJK^U ; R7&, 7m 7i-;U 

x-;K OH, Ci-Ci27;i/3dfS/, C2-C12771/3 



10 



10 



20 



30 



7!^^ 7x-;bft*Jl/^K NR5R6, C 
1 - Cl277Wk*Jkft-;k 7x-;i/7ib*-;U 

(4 -^ffl/7x-;i/) *;^-;b&i>V'3gb<»C2 

-C677k*y>f7WCJ:ygifl<**lT^5) T*2&S*\ 
#W*R7». C2-Cl27;i/^ Cl*U4, -O-01 

«6U:K: J: yWSfatu #iB&T*&6a\ Xtt7x- 
7k OH, Ci-Ci27;!/3drS/, C 2 -Ci 2 77l/3:*S/ 
^j;bjj<-;k 7x,73rJ/, 7x^i/7J;i'« 7x 
71-^^*^-^ NR5R6^ Ci~ 

c 12 7;i/df;b7.;i/*— ;k 7i-wa*-jk (4- 

)lf^7x-^) 14C2-C67 

7(4, C2-Ci2771/7b7-Y>'l/ (£*Ui. #HHfrZ**S 
*\ X«7x^;k OH, 01-0127^3*5/, C 2 - 
Ci27^3*t/7!3;i/5i<-7K 7x7*^ 7x7^>A 
7i-;M, 7x-M*AM-^ N 
R5R6> Ci-0127^^^-^ 7x-71/*71/ 

*-;u (4-^f;i/7x^W x^-^^/^L 

< 14C 2 - C677V* ^ W MZ J; U tvT ^S) T'fe 
J&VH4R714, Ci-Ci27/l/*7l/*7b#-7V (' 
*U4, #m&X'&Zt>\ Xl47x^7k OH, Ci-C 
12 771/3=¥Sa C2-Ci27;i/3*2/*;^-7K 7i^ 
7dffy, ^xy^S/^l/jff— 7k 7i-^*> 7x_ 
;i^*7!j7b3K-;k NR 5 R6s Ci-Ci27/l/*7l/*JI/ 

ft-M 7x-;i/7;i/*-;u (4-^^;i/7x_;v) 
;ui/*-7i/&tf/3?b < ttc 2 -c 6 7;i/* J 4 mzx »J 

gglStlTV^) -e&Sfr ! SgvM4R7t4, 7x-W 

(4-^f;i/7x-;W ^;i/jiN-;i/T'^> 
y ; r* i^4-^f 1 ;L'7x-;i/Xi44-^-^ 
;i/7i-wi^« r" stt* * >*7i/*— 7i/T?ttfc 

WHOA 8 ] ( 1 ) «S5®*iST»fc, 5£XXttXI : 



r 



„0 — H 



X 

x x 



(XI) 



(5£tfc Ri, R2&tfXl*, «*«l4:mtT**) © 

b;-eLT (2) z.©*-5KlWRbMi.-|M4**S/^ 

R,CI (XV) R'jCI (XVI) 

14, «#3l7i:Hirc**) ©Ml£*5SfAny>fbtt 

141 1 1 ©**J/^fMb^W^Bll*S 7 82®© 
Sib, IIbXl4IIIb©^5/Ax^T-;Wb^©^ 50 



XVIXteXVII 



CI-R' S -CI (XVII) 

(b) ff#I17IE«o©^:l b, IIbXttIIIb<Z>fb£44> 



(7) 
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MMtgt i o ] skoflMBicfc u^rets-fbi^fe©^ 

ffij5&X-ib y . 8f *5l 7 iBsKCDsS lb, 1 1 b 

1 1 1 b ©jfr&ft &±l ECDflJ&ftKina., II15 0~1 

MWfcSl l] WM>?. WJ« » 



12 



10 



[0 0 0 1] 
[00 0 2] 

m&(D&ffl) #BH«ftSM, 5 4 0, 5 9 8-§-(C, Jfi 

«*3*lT^-S>. JflSTWHM, 7 3 6, 0 5 5# 
^-<Dm&Dtz.#>G>&fth bT, 2, 2, 2-hU7;b 

Kn*i/7i- ;kx;i/3jv^ — h) tffe^Stvtv^. # 

BHf»»5, 6 2 7, 0 1 l«Rtf#BH«flP*5, 7 5 
9, 7 4 0-^-tC, il3 4 0~3 9 0nm, 4f tC*&8 i 
(3 6 5nm) ©flBMIBHlCfcHT, fb$*WK*«*BS*ifc 
tfS?m&Xf*lM7* h U&X VT°CDm&WtM%£. b 30 

T, a - (4 - h;i/x>-^.;i/jJ^— 5 J) - 

4-^1 hdpiz/O^l/^'T— K&tfa- (4-h;i/3i> 

- F©^OT^IB$g$nT V Hffi4ffFfS 2 , 3 0 6, 
9 5 8^HC> iftftl 8 0 — 6 0 Onnu *H£3 9 0nm£® 

«uwKrs*vcv*&. mamms. 714, 625* 



(7;i^;b*;i/jfc:^i/**WS/0 - i-5/*n*> 

f 24 1, 4 2 3-§-(C, *^ri/A7.;b*±-h-fb-&%' 
*Hb*»tcHWBSnfcjK£®l/^^ ht?ft#&® 
m£.M£VTffi2 5%<DmStemmtit\.X^i>. Chemic 
al Abstracts, No.97: 144503, 78: 97752, Synthesis 
(1995), 553tC, 7)\s*U>rh*ri'2*X)b-foj—hik-& 

[0 0 0 3] 

tt. uv» xiWMtXU*?-*-.^ %«qm- 

[0 0 04] 

fflpS*»ft-r6fc»®*Sl JR</<#3i:lC *#£© 
3r*W4B!!M* (TtBKfla*3*Vt^S) f££©tt 

*^©**^A«»»S:*tHb¥WlCi|!«ISnfe 

fc^T*^C*fbT£5tU WKft^Gifll (photospe 
ed) 

[0 0 0 5] Ife^oT^ti (a) m<D\m^i- 
(b) 5U. IlXttHI : 

[0 0 0 6] 
Hfcl 3] 



(I) 







r /° — : 












(II) 




OH) 




2 


X 


2 



[0 0 0 7] «*. Rilt imWkC\-C\27 
)^)V,C\-C\zr)^)\y (I^i C3-C30^^D 

C3-C30i/^n7^;K 01-08^07;^^ C2 
-Ci27;b>5r— ;K C4-C8S^Q7;b4--;k C6- 



50 



C4^Nn7;^u 7x^;i/-Ci-C3-7M^ ^ 

ny>, 7x^, OR4, NR5R6^ SR7. SOR7 
b < l± S 0 2 R7© l ffiKU:^ «fc »J *vr 33 
Us «#tC«kySM*OR 4 , SR7^NR5R6^ R 
4, R 5 > R 6 &U t /^b<«R7^bT, 7i;«ffl 



(8) 
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Ktt6*lS:i)iWS) Trfe&fr ;sScVM*Ril±, 

XliCi-C6T;Wk OR 4 , 
NR5R6. S R7, SOR7St>VXttS0 2 R7^«fc t Je 
jfc3ftTfc»J, #£lC<fcyg&*OR4, SR7&tWR 
5 R 6 te, R4. R5. R6&«/»^<ttR7«:^^ 

7*-;u 7>h5t/;i/^L<tt7x^>bu;i4itcDH& 

; $W±RiWu AfQT'J-M (- 

M OR4, NR5R6, S R7, SOR7^t>*/^b<« 
S02R7KlJ:yflBilS*lTfey. «£lCfc »JW!B60 R 
4, SR75Lt) f NR5R6«. SR4> R5> RftR^/^fb 
<ttR7S^LT, '^T-n7U--»M8R©3E**«ftatX 

uxvy- a 7 y - ©j^iSiW-cD i{Bt5M^b<«6 

MS&^-TS) T'^>UC13T% -r^Ttf)*Ril±. * 
*&fiftvvr, SJCD^ffllCtyWSH-rS-O-C-^X 20 
tt-O - Si-*&£«:*frs»CJ: y3ECE&3*l*>3 
fc#T*£;R' lli. -7x-l/>, TIB 

[0 0 0 8] 

Mb 1 4 ] 



*l*R' \tt* Ci-Ci27;b^^>X«TIB^: 
[00 10] 



[0009] co& pyjL-]yyxii.^^^y^—^ 
y (r^T\ ^Mili #«freS><5*\ XttCi 30 

X1 



[0 0 1 1] ©*T?*y ; A«U -O-. -S-, -N 
R4-, -O (CO) - -S (CO) - -NR 4 (C 
O) -SO-, -S02-Xtt-OS02-^**J ; 

Ailt, Ci-Ci27;i/# u>xtiC2-ci 2 7;i/* u> 

citu*, -o-©iflret±cj:y«i«sttTvv&) 
fey ; r 2 i*, An>f>x»Ci-Ci 0 Aa7;i/= J p;i/-efe 

y ; Rstt, Ci-Ci87^;i/^^*-^ C1-C10 

/N07;k¥;kx;kft— Jk #>3fty;i'X>kft— ^ ?x 
-;i,-ci-C37;i^;kx;i^-;k C3-ci2^o 
T;i/^r;i/x;i/^— ;k y-7f-;k* 
;k*_;k 7>h^^kx;i/*-;kXl*-7x-*-> h y;b 

-;i/>ukft— ;k i-7*-JbXJtote=-M ryV^s/frx 

dp;k 7i-;k -t-yf-ju, 7>h5 wi/j^it^ 
hy;w*, *KftT***>. xi*Aay;y, C1-C4A 

D7M;k CN, NO2, Ci-Ci67;i/= 3 P>'K 7i- 
;k Ci-C47^= J r;i^-^ OR4, COOR7, Ci- 
C47;^;b- (OC) O-, R7OSO 2 -^0 t /^b 
<«-NR5R6®H@Ri:^"fcy*^ $ ^' TVN ' 5) T * & 
•5#:*WiR3li. C2-C6^a7;i/^y^^k AD 

Ky^M ;kXi*TiB5£ : 
[0012] 

Hfcl 6] 



■!>-R. , — f-R. *KB 
R, Y r~ R s 



P— Y s -R,o 



[0 0 13] ©HT'fey ; Yi, Y2^t>*Y3li, 2VHC 
$c£UT, OXttST-fey ; R' 3^ 

[0 0 14] 

[-ft 17] 40 



r 



[0015] ©a, y7i-i/>»M- ;kXi*#3f 
IHHUre***^ xttCi-ci27^Mc«k y«&£ 

tlT^*) Tffc*fr : *V*I±R' 3*±> C 2 -Ci27;b= J r 

i*, zKH, 7i-;i. ci-ci87;u^ ('^»- # 

fi^T-fe-2>7t)\ 3U*7x_;k OH, Ci-Ci27;kn 50 



C2-Ci27;i/ndpi/*;b^— ;k 7i;^>. 
;b#-;k NR5R6, Ci-ci27;i/^;k^;i'^-;k 

7i-WM-iK (4-jlfil/7x-;V) *;i/Jt-w 
;i/2fctJ t /^U<l*C2-C67;k^>'-<MCj; yg^Sti 
TV**) Tf&Sfr ; #W*R4«U C2-Ci87/1/*^ 

(itu*. -o-©i«eu:tj:y«*»wia*u 

fe57b\ Xtt7i-^, OH, Ci-Ci27;i/3dri/, 
C 2 -Ci 2 7;b3 d r^^->'K 7x/>=¥i>, 

*$/A;i/jJ?— ;k 7i-Mt, 71-;^**^- 
;k NR5R6, Ci-Ci27;i/^;kx;i/d-v^;k 7i- 
;kx;i/*;-;k (4-^f;i/7i-;i/) ^^O 5 

/^b<ttC2-C67;b*>'>f;i/fCJ:y«ftS*VTV^ 
(zmt. #B»Tf*«*^ XI47x=M OH, Ci 



(9) 
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-Ci27;vn3f:X C2-Ci2T/Ua*2/*^* = -^ 

i-;i^^*;v#-;k NR5R6. Ci-Ci27^*^ 
7Ukj%^;k 7i-;wM-;k (4-^f;v7i- 
x;b*-;i/&t>V^b < tec 2 -c 6 7;k*> J A mz 

J:yW4S*itV^*) Tf*** ; <V^*R4tt. Ci-C 
7i-ik OH, Ci-Ci27;b=ldri/. C 2 -Ci 2 7;b 
M 7xrMt N R 10 

5 R6, ci-Ci 2 7;b :3 f : ;L'x;i/*;-;K 7x-;wM 
=.;k (4-^f;i/7i-;W x;b*-;k&t>*/:gb< 

&C 2 -C67;i>:fc^MCj:ye&3*lTV^>) 
fr;j£^»R4&> 71-WM-MB (4-^-5- 
;i/7i-^) 3UWfc=yi/T*»J ; R5^t>*R6«> E^fc 

mL\sT, **x»ci-ci8T-«/^ (ini*. #e 
tart*****, x«oh, ci-C47;i/^ d f^ c 2 -c 
i 2 7;i/=i :3 P^A^— ;k 7i;^>x 7i;^fi>*^ 

tfJTJk 7i-Aft 7x-JW : tA^-JK 7i 

-;kr^7, 7x-;v75;*M-;k Ci-Ci 2 7 20 
;i/^;ivUi/*-;k 7x-w;i/*-;k (4-*^ 

- 7 XJlfc-frJglXfs^L < ttCi - C67;b* 
^-fMCJ:y«HS*iTV^> Tf&S** : tfWiR&R. 
tfR 6 te, C2-Ci87;i/^ (3*Ui, -0-©l«£A 
±lC«tytt>Wt$tU &W&V&&tK XttOH, Ci- 
C4T^3SPS/, 02-0127^=1^^*^-^ 71 

7i;^e/*M-;K 7x-j^ 7i- 
;i^^;^-;k 7x-;i/7^>', 7x^I/75;a 
ci-Ci27;i/^;i'x;i/^-;K 7x^7 

u<«ci-c 6 7;i/*7-fMc«fcys^$nT^«») t* 

; *v*ttR5RtfR6l*« Gi-CyST Mi J 4 
(Zltlli, »T'*^Mli7x^K OH, Ci- 
Ci27;bndfi/, C2-Ci27;V3dri/^j;i/#-;K 7 
x7=*f$/, 7x;^ri/Aib^K 7x=Mt 7x 

^;i^>t*;u#-;k 7x^75A 7x^75; 

Ci-CuTA&frXflAvz-M 7x^ 

( 4 - ^ fiV7x^) 7ui/*-;k£t>V 

^b<l±C2-C 6 7;i/^/^MC c ky«^^TV^) 

;Vd"x-;b #S&T'&£7X XS7x^K O 

H, Ci-Ci2T^a*^ C 2 -Ci27;i/33fi/;*j;i<rf< 
7x;^>, 7xy*S/*;HK-/U 7x=M 
jj\ 7x-;bft*;i/#-;K 7xr;V75;> 7x= 

;i/7S. 7 *;i/^-;k ci-ci27;i' :3 f;kx;i/3ft-->k 
7x-^M-;k (4-^f;v7x-;i/) 

b < (iC2~ C67M 7 4 MZ «fc 'J tV 
TV**) T*&S^ ; J&V^R5&tfR6^ 7x=.;k * 
^V^Jk 7x— ;Ia7JI/3}\— ;k (4-^71= 



*, eji«u<tt7jia«aB«bs 7x 
-;k Ci-ci87;^^ (itudu #wnre***>. 

Xtt7i=JU OR Ci-Ci2r^a*^ C2-C12 

r;i/ndfi'*;i/^-;k 7x^^ft/, 7x;=Jfi/*^ 

n;k 7x-;vft 7x-M^Ai^. NR 5 
R6^ Cl-Cl27^^r^^-^ 7x^7Mw 

;k (4-^f;i/7x^) 7.;i/^-^t>V^b<tt 

*v;*V^ttR7tt. C2-Ci87;i/^ (£fttt« -°~ 

;k OH, Ci-Ci27;i/3^fS/, 02-012^3*^ 
#;i,#n;k 7x;Jfk 7x^^;^K ?x 
-J\r?#* 7x-M*AM^k N R5R6- Ci- 

c 12 7;bdp;^;i'*--'k 7x^Mw;k U- 

^f;i/7x^) ^^*=yi/3fctf/*fU<«*C2-C6r 

;k* 7 -f mz <fc y«fts*iTv^*) t?**** ; *vMiR 
7i±. C2-Ci87;k*7-<;b (imt #HSBft"P** 

jb\ Xtt7x^. OH, Ci-Ci27-«/3*^ 02- 
Ci27^3^S/:*j;btf-;k 7x7^fk 7x;^A 
;i/j}f-;k 7x=JW-t 71-^**^-^ N 

RsR^ ci-ci27;^;^;i/^-;k 7x=w^ 

jjw;k (4-^fil/7x^) XJI/tCtttf/fl 
< ttC 2 - C&7M) 7 -Y J: y tit V ^) Tf * 

S3^;*v^iR7»*. Ci-ci87;b^7.;i/*-;w 

#Wi%V&Z>-h\ OH, Ci-C 

12 r;b=iar^, c2-ci27;i/=i^i/^;bJ^— ;k 7x^ 
y^i/, 7x;*^^i'- 7x=;if^ 7x- 

)\rf-7ttii)\stf-M NRsRfr. Ci-Ci27;i/= 3 r^X;b 
ds-;k 7*-)WV*s-M (4-^Wx-^) 

7t > ;i/jj-w;i/^/^b<ttC2-c 6 7;i/A 7 -f ;wcck y 

g^3t^TV^5>) 7?*>S*»;*V^iR7^ 77x-;i/7> 

y ; R8> Ra&t>*Rio^ ^v^^c3a^5ibT, Ci-C67 

gglsnTv^) -cfes^^v^iR^ Raft^R 
10 tt, 7x^ (iWt #HBftT?***\ XliCi- 
C47;i/= 3 f^b<«An^>^j;ytt^4aTv^) 

; lStV>«R9S.y ? RlO^ -WcfcoTl, 2 
-7x^l/>Xl±C 2 -C 6 7;i/= J P^> twt 
T'*?>5b\ 3Z.^Ci-C47;bdr;^b<«^a^>^ j; 

[0 0 16] 5£I, IlftOflllOHb^*!*. 

s/w 5 7 i •mziwvyma-*'^ 
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[0 0 17] Ci-CisT^^rMi, 
&y, miiCi-C8-> Ci-C6-XttCi-C4-T 
';i/*;i/T*>*. ffilfcLTlt. Wk x*;k 7W 
;K -fV^Dt:;i/, n-^;U sec-:/f-;k iso7> 
;K tert-T^k ^^ri/;K ^T^k 

2, 4, 4- hU^Jk'O^k 2-x^;i/^=¥:> 

;k :*?^;k ;=ju ^-r^k Kt-*^ 

;k ^h^f- % >;k ^>*-riWk ^7* 
^xi^k&tf^^^l/T'&U. »*U<«Ci-C4 10 

7;i^;k 0J;Ui*^k >fV7*n^;i/Xtt7^;i/e& 
So ci-C8t;^k ci-c 6 t;i/=¥^S:^ci-C4 

Ci-C 8 - #tCCi-C 6 - *f*L<«Ci-C 4 -7 
itt. m«C2-Ci2-> C4-C12-. C8-C12-. 

C4- cs-r^^X'^o 

[0 0 18] 02-0127;^^ (3*U*, -O-ICJ: 

y imx(i^tii*»T^^Tv^) mtfi-sm, 20 

■W^.«l~3ll]X«ltlIX«2tlk #-jli^-0-tCj: 

m«:-0 (CH 2 )20H, -O (CH 2 )20CH3> 
-O (CH2CH 2 0)2CH 2 CH3, -CH 2 -0-C 
H 3 , -CH2CH2-O-CH2CH3. - CCH2CH2 
O] y -CH3 (Z.Z.X\ yttu 1~5T?2dS) ^ - (C 
H 2 CH20)5CH 2 CH3. -CH 2 -CH (CH 3 ) -O 
-CH 2 -CH2CH 3 Xtt-CH2-CH (CH3) -O 

-CH2-CH3T***. 
[0 0 19] 03-030^^ a T/U*Mt 30 

Blffi^S, 0S*.tfC3-C2O- C 3 -Ci8-> C 3 - 

c 12 -, c 3 -cio^f D7;^;vt'fe5. 
©WfcUTii, S/*a7*ntf;u J/fa^ 

v>^;k tfi/*a [1. 1. 1] Vfiru « 

(4. 2. 2] -ri^k bfi/^a [2. 2. 2] tf?^ 
;k ITS/* a [3. 3. 2] -riWk C4. 
3. 2] tf>rS/;k tfi/^a [4. 3. 3] K-ri/ 
;k ^>^D [3. 3. 3) tf^Sz/k 

[4. 3. 1] T-'^k ¥is?V [4. 2. 1] 

;k tf£/?a [3. 3. 1] J-M \ft/9u [3. 
2. 1) **^;K$t?*>*. tt~ r^traj -2/* a 

;k ^trn [5. 4] xiWk ^tfa [5. 5] 5 



#H 2 0 0 0 - 3 1 4 9 5 6 
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3-pyA#ffKI8 7 8, 7 3 8#, ^1 1M~1 2S 

(z:z:t\ 5£ (i) ~ (4 6) \z^*.Wox-X r-f 

;k! h-TS) K**3ftT^*. 

[0 0 2 0] C2-Ci27;k^T-^i^ ^-XttsK 

C2 _ c 6 _^ l, < iiC2 - C47 Wr-^*>*. ^ L 
TWu 7U;k *#y;k t^x;k 1,1 -5***71/7 

y;k 1 -y^-;k 3-y^-;k 2-7f-x;k 

1 , 3 -'O # yx^k 5 -/v*izx;i/Xtt 7 
■r-;k 4#tc7U;kXlitfx ;i/?&6= 
[0 0 2 1] 04-08^^ a TJMT-ML HWsU:© 
bt %<fc<. «W.tfC4-Ce-S/f DTA* 

t>*i/^ -t— ^/T» y . if* < tt^o^*- 

[0 0 2 2] C6-Ci2^^D7;k^rx;U*, _^7 

bTii, [4. 2. 4) Kf=*-3. 7-S?X 

>-5— f/U ^S/^n C4. 2. 4] Kt**-3-X 
>-5— <;k tfS/f O C4. 2. 4] F-r*-4-X 

>-6-> f;k ¥i/?U [4. 2. 3] -y >-3-x 

\£*/'irU [4. 2. 3) -7>-4-X 
>-6-^;k tfS/^D [4. 2. 3] -y >-7-X 

>_8— <;u if^a [4. 2. 3] -y>-8-x 

It : 
[0 0 2 3] 
Mtl 8] 




[0 0 2 4] C2-Ci27;i/*i/>tt. tfM»XlsfeJMj« 

T?**J, «>t«C2-C8-« C2-C 6 -^b<»C2- 
C4-7;i/= 3 f^>^fe-5. ^J^UTl^ x^l/X 7"D 
tfU>, 7'^^>. ^f-l> 

ytFxi/l^T&So #*b<«. ci-cs7;^u 



(11) 



19 

fe^otC2-Ci27;i/^ U>^/HJcMt ±ffi® 
T;^l/>ST**5 (PS*© r -OH AMNi^l"*-"' 
3£«:5&t6) . Hfcl/ttt. -S02- (CH 2 CH 2 )z 
-SO2- (33T', z«U 1~6T*&£) W 
-S0 2 -CH 2 CH2-S02-Xtt-S02-C 

H (CH3) CH 2 -S0 2 -T-fe^>o 



#P^2 0 0 0-3 14 9 56 
20 

* [0 0 2 5] 7i-l/>^*-^ y7i-l/>y 

[00 26] 
HIS19] 



1 



- ,«*.»* -J-O 



[0 0 2 7] T'&So 

[0 0 2 8]ft7x-;Wl l~5ft 2 
XI* 3 {g> m\Z 1 Xl± 2 73L-)\M^m 
-tZ. If&tt. 2f£b<tt7xx;i«CD4-, 3, 4 
-, 3, 5-Xl±3, 4, 5-&MT-&S., ^Ci-C 

isT ;b^x;i/*-^®»ci- ci8T;v^r Mt. mm. 

[0 0 2 9] it7f;k 7xt>HJ;k /vf-DTU 
- ;i/&?>*7 > h 9 S/Mdu 1 fflRh^SK: «fc *J ti» 



2 0 [0 0 3 0] RitfOR* NR5R6^VXliSR7tC 
J:»J«fta*U ZVXmmOR^ NR 5 R6^SR 7 
it, SR4^ R5> R63UiR7&^b-C, 7z-«®l 

[0 0 3 1] 

Wb2 0] 



ccr • cc • per «.<» fi> 



[0 0 3 2] ^aasicfc^T, ffifll ^fn7'J-/i/J 

[0 0 3 3] 

Hb2 1] 



tfD'J;K 1, 2, 4-MJ7VU 



[0 0 3 4] (.Z.Z.X\ R5S.t>'R6«> -fclBfcRI*!©*' 

[0 03 5] 
Hfc2 2] 

[0 0 3 6] Ytt. S, OXttNR4T'fe 



40 



7c, WLtf^U/U 

[0 0 3 7] 
Wb2 3] 

N-N 

A. 

[0 0 3 8] Xl*HB#*SKS:*t6 5 JUHSMfe « 

[0 0 3 9] KfDT'J <7>ftS©$lt bTli, tf 

[004 0] 
Mt2 4] 



XT 



50 



R,0 N 
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[0 0 4 1] (Z.ZX\ RtflL ±KfcHifcT?&*>) « 

e ij 5 s; - ;k tf^ s>-;k i , 3 , . 5 - h y 7 s>- 

;U 2, 4- 2, 2-*fb<tt2, 

[0 0 4 2] 
. Hb2 5] 

cvfcCXX ■ *"*CCC 

[004 3] (Z.3.T*, m«U 0 1 T'fe U- 
R 5 , Rett, JJBfcRlllTifc*) 
[0044] 
Hb2 6] 

[004 5] Xtt7>l*9*>'-;i'fc*l#**. ^ D 

[004 6] *>*y^, io-A>*'j;Mt 
y;b- i o->f;k ap*> 

[0 04 7] 
Hb2 7] 



H,C O 
I 

[0 0 4 8] T*&£. 

[0 0 4 9] C2-C6T^*>'^Mi> «A«T"fe^ 

[0 0 5 0] Ci- ^ 
lf#J/, ^o^S/atf^*^*^ 2fi 

[0 0 5 1] Ci-C4T;Vdr;i^7i-tts 9&XL*f'M' 

[0 0 5 2] C2-C6T^3*2/*^ t= -^*' (C 1 
-C5T^/W) -O-C (O) - (^'T% C1-C5 
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;i/«tt ^urt-fes 3 fctfnttg-e&s 

[0 0 5 3] Ci-CioADT^^&^Cl-C^a 

TV^Ci-Cio-&t/Ci-C 4 -7;b^ (C1-C10 
-RtfCi - C4- 7;i/*Mi, m*M±&£ HH"C* 

ntf>«SI3Stf7;Wi^#tfrt"*. W^Ttt, * 

S2-7"D=E7"D h U 7A-*n WKKte h 

[0 0 5 4] C2-C6AD7;i/#>MMk (C1-C5 
/\D7W) "C (O) - (ZZT\ Ci-C 5 AD7 

tt-fa h U 7^n7-fe^;i'Xli b U 0 
□ a7-fe^t'fe-5<, 

20 [0 0 5 5] IWlyMMt. ADy>Rtf/XI4C 

1 -C4/\D7;i/= 3 f^ (Ci-C4-/Na7;i/= J rMi, JdB 

[0 0 5 6] Aa-fMi, 7vSk &JR. ^X«3^ 

[0057] -7x-;i/-ci-C37^;h^ mtf^ 

[0 0 5 8] ^i/i?7x-l/>li, 
[00 5 9] 
Wb2 8] 



[0 0 6 0] -C-fe-So 

[0061] R5&ufR6t4. *fte>**S£**s»Bi-?' 

tHHHC*oT, -0-Xl±-NR4-lCj;yit>msn 
40 T=tW 5 ft 6H*U<tt7JMBR«L. 

[00 6 2] 
Mb2 9] 

O.O. cT » 9 • 



[0 0 6 3] Ci-Ci87^/*^^1>*-^ 7x^/1/ 

50 ;k ci-Cio^n7;i/*;i/^^*— ^©fiSB*- SsBS 



(13) 
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+**Cl-Ci87/l/*;U 7i-fl/- Ci-CsT;i/* * 

;k * 'J Ci- Cio^a r^swsu 

O2-) ElSabTVV&. bfetfoT, 7x-f^* 

:7x7> h U 7ji/7ft— 
Ci8- C4-C12- c 6 -ci 8 -> c 4 -cio-t;v 

[0 0 64] B(OftEffl»CJ:»JIW+«-0-C-||f^X 10 
&-0-SiH^&#tSii&l^Rl<&S&ST*&S 
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ft 



tttHIXlilb, IIb5gb<teIHb (sSIb, IlbXtf 
III bttTiai-a%a*iTV^) tfMt-£®CDBMtt£*f» 

4 , 8 8 3, 74 0 4§-(CS3<££ tlT V 

jJ?>gH©tert - 7f;H?>f^ 7x7- ;MZ)tert- 

m. WM-OSi (CH 3 )3> 
[006 5] 
[ft 3 0] 



_ C -C-0-C(CH s ) s , — C-O-CtCH,), . -0-C-0-C(CH a ) s eU<!4 



—o—l- 



-4 



[0 0 6 6] (3Z1T% RnS:t>'Rl2^ SV^fcib 

tfRl2ttH»Kfc^TC2-C57/l/*l'>T?*y* R 13 
;K #JH«Sb<t*/M3^>-«ftC3-C8S/^or/l/ 

d f ;i/xii7x£;i/-ci-C3-r;^-'i'T*fea*\ #^ 

ttRll^U t Rl2^-»-^oTC2-C5T;i/^^>"P« 
&V%#&, R 13 ^Ri2li-St^^^"^ c 2-C5T;^ 

l/> (3*U*, -o-w**tt-s-«wcj:y#»te 
[0067] mmz&nzmm c??b<* 



205K14) J 3?b<te r 0Bfb<tt) Xtt/fttfl »*» £«S 

nfega©*© (flaw© w*ji&*8a_ 

CD*,© (ftttS) ®«^S35^x bT JTV 1 

[0 0 6 8] Sl§ I*. HHXttUHE* 

±. «iLtfl«IXIi2«XI*3«. »*b<ttl«Xtt 
2^5£sg7S3tS«t£. 
[0 0 6 9] *Ib. HbXttin 

b : 

30 [0 0 7 0] 

Hbs 1] 



r 



(lb) 



x 



„0— R", 



(lib) 



[0 0 7 1] G£«fc R" i«u 7i-* * 
7x-;k OR 4 , NR 5 R6> SR7, SORy^'/i 

b < tt s 02R7K <fc y ttifcs fits y . «^k: * y s$ 

SOR4, SR7#.tfNR5R5^ * r 4> R5^ R6Rtf 
/^L<l±R7^bT, 7x-^fflS^4tiiX 

ii7i-;*iiisw) 1 5M^b < ii 6 fm% 
m&t*) ; *v*tR' 1^ *7*^ t> 

h5i/;i/X»7xT>->hy* (£tte>Wu *4V£W® 

R 4 , NR 5 R 6 . SR 7 > SOR7&tf/*b<ttS0 2 R 
7CJ:y«fta*lT»U, «^K*y«MtOR4. SR 
7^*NR 5 R5«> SR4> R5^ R6&tf/^b< l*R7 



40 



(lllb) 



y b 9 S/;i^ b < x^-> h 'J 1 « 

4l5Jl«b<tt6JiaS:^tS) T»S^;«v^i 

*\ xttCi-ce7^/u 7x-;k 0R4, nr 5 r 

6 , SR7. SOR7Rt>V^b<ttS0 2 R7^^yS^ 

anxey, «^KU:ywatoR4. sR 7 st>*NR 5 

R 6 tt. SR4, R5^ R6^*/^b<ttR7^7l-bT, 
Afn7'J -Ml©5EJ&S«flaSXli^T-n 7 'J - 
«01ffli;5llb<tt61S«t5) T 

*y ; r" ' it*. 7x-i^x t7fi/x Ttas;: 

[007 2] 
[ft 3 2] 



50 



(14) 

25 

"0-CH.-0 

[0 0 7 3] (Difc. i?7*-Uy%mr*^'7*- l/ 

R" ' lit, TIBS:: 
[0 0 74] 
Hfc3 3] 




10 



[0075] ©s-e&y;A«, -o-, -s-, -n 

R4-, -O (CO) - -S (CO) - -NR 4 (C 

0) _ -so- -so2-Xtt-oso2-^*y ; 
Aiii. Ci-ci27;i/* u>x»c 2 - ci2T;i/^ u> 

(i*U*. -0-©l«6U:K:J:y«««anTV>*) T? 
&U;R"3l*> Ci-CieT;^^^-^ 
)\,-C\- C$7 fr**?-)^-^ * >3f? ,J 

;k hWf;i/7xr.;i/xMc 

; Xii7x^M-/l' (ZLtltt, C2-Ci6T;b : 
Wk Ci-C47/I/3*2/» Cl-C4ADT;i/^^ 

/^l < i^ay yv> i «enfcc <fc i j s&snt V >S) 

T*fe»J ; R' 3^ 7x-V>^»« ^T^k 

>s;>uwft— ;k TIES: 

[007 6] 
Mt3 4] 

[0 0 7 7] ©36. i?7x-^^^^*-^W* 

j/y7xzi/>i?^w-;i/ (ziz-e, inferoSii* 
mmx*&z>i)\ xttci-ci27^p/wcj: y«ftsn 

>S?^;b7fw^T*fe'J ; R4^ 7x-JK Ci- 

;k OH, Ci-Ci27-«/3*S/, C2-Ci27/l/3*'> 
#;kt<-;k '7x7= 3 fiA 7x^S/*M-^ 7x 
-;kf:fr, 7 S gbf****=Jk NR5R6> Ci~ 

0127^^^*— ^ 7x-;w^*-^ ( 4_ 

7, ^ Jl/7x-;b) 7, /Ul^/I/Rtf U < »C2- C67 
^y-fMCiUfi^tlTV^) T*«*i»;*V%ttR 
4&, Cz-Cy£T*&n> (iW*. -o-ffliWUK: 
iytfWStU Xl*7x-M OH. 

Ci-Ci27^/3*^ C 2 -Ci27;V3Jfi/^;i/#- 
;k 7x^^, 7x^<>W« 7x-H 
7i^bft*M-J^ NR5R6^ Ci-Ci27 

;i/V;k*;k*-;k 7x-;w;i/*-;k (4-7^;i/ 
c 2 -ci27;i^^ x 
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ii7x-ik OH. Ci-Ci27^/3*S/» C 2 -Ci27 
M 71-^1 7i-M**» NR 

5Re> ci-Ci27;i/^f^;i/*-;K 7x-;w^ 
i*C2-C67;b* mm^ y Wfcsavt^*) -efcs 

tt, *«Tf»5^ X«7x^k OH, C1-C12 

7*3*5/, C2-ci27;i/3*^*;i/5K-;K 7xy 

*i/, 7x^^M-M 7x-Wt 7x-;i/ 
^tf^ktf-Jk NR5R6^ Ci-Ci27;i/^r^;i/* 
7x-;bX*^-^ (4-^f^/7x-;v) X 
/Irt^&tf/seK ttC2- C 6 7;i/* 7 W MC J: l JS 
giatlTV^) -C»*^;*V^*R4l*. 7X-WJI/ 
jjx^kXtt (4-^7x-M X/l/*=./bT**y ; 

R&fttfRei*. sv^steftb-t#*xi*ci-ci27/i' 
(rtttt. fr. XiiOH, Ci-c 4 7 

;k3*i/, C2-Ci27;i/a*^*^*= 1 ^ 7i;df 
J/, 7x7=¥i/*;V#-;K 7i-^t 7x-;vf 
a-#;k*-;k 7x-;b75 7, 7x-;v7?;^ 
ci-Ci27;i/#^x;v^-M 71-^7;^ 
-;k (4-7^;i/-7x-;b) yui/jfc-JVXtf/^fb 
< iici-c 6 7^* 7 >f ;wc«fc y«»anTv^) t?& 

.&#;jRVM*R5&tfR6«U C 2 -Ci 2 7;i/^ 

- ^ -o-oiaeiLhKiiy^wstu 

jt>\ XttOH, Ci-C 4 7;i/3*tA C2-Ci27jb3 
*S/*^3K=yU 7x7=SfiA 7x;*^" 
7l -^t 7i-Mt*» 7x-;i/75 
7, 7x-;i/7$;*M-^ Ci-C^^^T. 

1 ;i/^-;k 7x-;w;^-;k (4-^f;i/7x- 
;b) 7Wto=.Mk&/m b < ttCi - C67;i/* 7 -f mc 
J: yiBHSnTV^*) Tf»*** : ^V»»R5^ R 6^ 
C 2 -Ci27^7-f;i/ (i*U3u ^S^T*fe-&*\ X 
li7x^-;k OH, Ci-Ci27^/=I*2/. C 2 -Ci 2 7 

T=7, 7x-;V75^A^-^ Ci-Ci27^ 

7x-^^*. (4-7.^;v^x 

^1/) 3^-^X1^/* b < liC2 - C67;b* J-i* 

6 Wu Ci-Ci27;i/ d f;kx;i/*-;i. (i*il±. 

XI47x-fl/. OH, Ci-Ci27^3*S/. 
C2-Ci27;kn^ri/*;b>J<-;k 7x;^>, 7x7^ 

^i/?!j;i/jj<-;k 7x-Wt 7x-^tAM- 

;k 7x^;i/75A 71^75^^^ c l 
-Ci27^^7.;b*;n;k 7x-^W-^« ( 4 
- 7,-^;i/7 x-;b) 7,;i/*;-;k^t>V^b < t*c 2 - C6 
T;k^7-f;wciys^snx^-5>) t*&-5*\ sv^ii 

R5fttf R 6tt* 7x^;k7,;kTw;k (4-7^^;V7x 



(15) 



2000-314956 



27 



28 



-;k Ky-Mfr. i-y^)i^ts-M yyVZW 

* o T, 5 ft, 6 MX« 7 MS <*fttt* «^»- <fc l J " 
0-^lXli-NR 4 -K£y Wi^ttS) &J&*b; 

#H*t?**** oh, Ci-Ci 2 t;v 

$k 7i^S/*^ 7i-;Vf^ 7x-;i/f" 
p*-#;k}<-;k N R5R6- Ci-Ci2r/b*^A*- 10 
;k (4-^Wx-;i/) 

■fc-fr-m/'m u < «c 2 - c 6 7;wj ; >r j: y e$ 

02-0127^=1^^*^-^ 7x^k 7 

jj<-;k n R5R6- Ci-ci27;i/^x;i/3j%-;k 
x -;i,;uk*-;k (4-^f;i/7x=;i/) *;k*_;i/ 
3«*/sB t < &c 2 - cbt;i/* ; -< mz j: y s&s nr 

V%5) T*&S*> ; *VMiR7li. C 2 -Ci2T;k*^^^ 

(z:tt«> #S#re&&a\ xii7x^;k oh, Ci 
-Ci2T;kn^fi/, C2-Ci27;i/n3r£'#Mtf-;k 



20 



i=jl/7**/UK=./l'. NR5R6^ Ci-C&rJ&J^ 
Tjkft-Jk 7xr-;kx;k*-;k (4-^Wx- 

,fcyiS&£*l"£Vv&) t'^S*' 1 ; §£V>ltR7lt> Cl~C 

12 7;^;k*;k*-;v (znwu #»&t&**>. xii 

7x-;k OH, Ci-Ci 2 7;kd^r^ C2-Ci27;b 
n^i/*;i/^-;k 7x;^k 7x^^;^ 
;k 7xi;i^l 7x-;^»- nr 
5 R6, Ci-Ci27^^^*-^ 7x-;kx;v3j-v 
-;k (4-^f^7x-;i/) x;i/*-;k&ti t /^b< 

ttC2 - Ce7A* ^ -OWC «fc yg&3*lTWg>) 
;k7x-;b) xjidwi/i/wfe* ; R " i# 4 

[0 0 7 8] *^rS/A«#* I D ^ n * IIb ^ 

iiis.mii b) it. ^M^tm^nr^mc 
iy»T*^, m^xxJtxifflawjjaasft*^^ 
cr^^r' 3=h) ^xv, xvixitxvn©ma© 

Bfc/Ma^Xfc* («A«RsCl*b 
<itCl-R' 3-CD Z-fflfcttZ' 
[0 0 7 9] 
Mb 3 5] 



O— H 



0— R a 



X X 



(X) 



R 3 CI CXV) 



(I) 



X X 



(XI) 



CMV-Cl (XVII) 



r 

X X 



(Ill) 



[0 0 8 0] Ri, R2> R3> R3' 3W*Xtt. ±SEilH 

h;kx>, ^h5tKn75> (THF) 
;ft>k6>7SF (DMF) mt*SSH«75> 

*t<b©3&«. «Atf3-0^tW««4 8, 6.15* 

tHjv&TS. K«-eaSStT#s;i:^t'tS. 3©<k 



40 _! 5-+50-C, ff*b<ttO~2 0TC©«ffl©jBK 

[0081] ftmmt^x<m&*^>^ w 

^-fb^(* ('M^.liJ- March, Advanced Organic Chemi 
stry, 4th Edition, Wiley Interscience, 1992) 3Ut 

WTOttBSOl*. #ijttfs.R. Sandler & w - Rar0 ' 0r 

ganic functional group preparations, Vol. 3, Acade 
raic Press) lC|3«anfca*0*«SC* »J»*- 

■efti. ^fe#^©«fcv^ffi©ioi±, mii^-b^ 
i:tKnafi/;kT^>Xlt^©^^ : &x^/'-^^b< 



(16) 



29 

Z> Z. £ 14 J: < *0 6 JVC *3 y . ttSl*JSJS®*&* l >> CXtt 

f60~12 0"CT*fcS. ttffl»^fflJ:V^*S/A^ 

It. Organic Syntheses coll. Vol. VI (J. Wiley & S 
ons, New York, 1988) , PP 199 and 84<HCfB|g3*tT 
&y, SPliO&fNt, Organic Synthesis coll. vol V, 
pp 32 and 373, coll. vol. Ill, PP 191 and 513,col 
1. vol. II, PP. 202, 204 and 363lCf^StltfeU, 

[0 0 8 2] iE«£*tfcl^t, *i, ii&tnuxtt 



10 



20 



Sib, lib &t>*I 1 1 b ©<b1^© 1114^^®*** 
tt, syn (cis, Z) &t>*anti (trans, E) OMISOM 

^Ib, lib &in 1 1 b <zMb^©J*ft*0>»£«W-BB 
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[00 8 33 *1, II&tflllXttaRIb, IlbRtfUI 
I, ii&tflllXtisfcl b, IIbfttfIIIb«Hb^«W)» 

ftffllt, SI, IIXtflUXttAI b, IlbfttfHlb© 

[0 0 8 43 &,%$>)%.£. isX&mtetr^ko&ft** 
i<*gii:K:. ffi»4W*fcbT«^fc**'>-k©«4 

i&nttz) &m*&z.t.ffsimtstrt»s>. tarns 

ii b ro-fb-^^^LTHic^^-Mtt^t^ 

3Z.lt* lb, lib fctfl 1 1 b ©ffc^ttCJItoC** b X i. y 

©AO^Mb^i: ©&)**£'&£" 

[0 0 8 53 Lfc#oT#»l!«>£»*. ( 1 ) ^® 
1ttX°nt~ SfcXXttXI : 

[0 0 8 6] 

Hb3 6] 



V 



(X) 



A 



(W) 



[0 0 8 7] GS*. Rl« R2^Xlt, JJBtlBinf 

*s) ©»jsi-*a^*^b^«^Sffi»itt^»* 
(2) -®«fce>UTOb;Mi-J^* N >^tb£*^ * 

R3CI (XV) R%CI (XVI) 

[0 0 8 9] (**, R3&^>' R ' 3^ ±3&tn&Z3b 
i/AxxfMt^^ ^t* I b, HbXttlllb 
[0 0 9 0] #3f^A©#l'l£mE^©mS©#-l^4 



5K*XV, XVIXttXVlI 
[0 0 8 8] 
Mb3 7] 



Cl-RVCI (XVII) 

fcTWffrtt*. -eO.fc^^fSlt. jIS, -15"C~ 
+ 120-C, $ftb<lt0-C~8 0°C, H«?tb<lt 
5°C~4 0"C©^H©SS"ClTt)tl-5o ^b^feit, 3£ 

[0 0 9 1] **S§V\©&, Sib, Ilbfttflllb 
K*, Ritt. *i- #««C2-Ci2T^*^: Ci 



31 

-Ci27/l/*/b (3«t C3-C30^^D7;i/WC 
iyS^^tlT^*) T?*)S* % 5 SVHiRili, C2-C 
127^—^ C^Cs^OTMr-^k C6-C12 

iti. 7i-a acio-ci2T;i/^;k ci- 

C 4 AD7^K £&. OR 4 , NR 5 R6> SR7&t>' 
/3gb < 14- S -7i-MC 1 flU2*±lC J: y**3*lT 
gy, «£Cfcy«jaSOR4, S R7&tfN R 5 R6&« 
«R4. R5< ReRtf/«^<»*R7«J"^T, 

hum #K8re**jfc. xttCi-C6T;i/=Jf;k 7 

x_;i/, OR4, NR5R6. SR7&t>V^b<«-S- 
4, SR 7 S:t>'NR5R6tt> R 5^ RaW*/*^ 

x-^-> h U ;U«©5S«i6««KXtt^7^ < n/, 7> h9 
i/;i^b<ti7xt>h U ;i^©£S8SlfW-© lffl i: 5 ft 20 
«L< tt6Hat«:?B«-*<&) T?*** : *V*liRitt, 

-C6T;i/^, 7i-;k OR4, NR5R6. S R7& 

yf/^ b < «- s - y x-;mc i y ®&s*it << 

R 4 , R5> R6^/^b<ttR7^^bT, ^fDT'J 

© UBi: 5 ftsgL < 6 gmz&i&ir^ ; 

Vmt S -O - C -Ig^Xtt - O-Si 30 
»CJ:y»CflKISnsri:^T?* ; R4«* ?xX 

;k c 2 -ci 2 7;i^f;i/ (itii*, #fi$re-&&*\ x 

|J7i-^ OH, Ci-Ci27;Hl#^ C1-C127 

7i-ji/) T.;i/*-;^t>V^b < uc2-C67;i/* ; 

;Uc<fc yg$!3*iT^&) ; J&VH4R4&, 

C2-Ci27^*^ (3.4X14, -O-<Dl{0JiUi^«kU 
tttWStU #WftT*6*\ Xtt7x-M OH, Ci 

_c 12 7;kn3fS/, ci-ci27;i/= s r;bx;v^-;k 7 

3HJf/«f b < \tC2~ Cq7)\sD J <i MC <fc y *IT 

c 2 -ci27;i/^ unii, -o-©iffleu:T?*WT 

StU XliOHS.OV^b<ttCi- 
C47;i/3^fS/lCJ:y«jiS*VTVNS) T?*U ; *bT 

flB©gtt**T±JEfcB»'i?s>a) ©ft£*rc»*>. 

[0 0 9 2] W*W^©WU j£Ib, llb&tflllb 
GK#. R 3 tt, C2-Ci87^r^^*-^ c l _ 5( 
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Cio^o 7;i/^f ji/tui^— ;k # 'J ^ 

7 a: - Ci - CsTX&N'XMfr—M C3- Ci 2 ^ 

^D7;ww^*-^ t7f;i/^;i/*-;k 7>h 

T\ »C3-Cl2^^D7;^^>*-^ 7x-;b 
- Ci - C37; Wl'^l'*-^ 7x-W^-^ 

Xii/Na^, ci-C4An7;i/^f;K cn. N02> 

Ci-Ci67;WK 7x-;k Ci-C47^r^- 

or 4 , C00R7, ci-c 4 7;wv- (oc) 0 

R 7 OS02-&tf/«b<tt-NR5R6©lfi9eU: 
>f>, Ci-C4An7;WK CN, NO2, C2-C16 

t;i/=¥;k 7x-;k a-c^fr*^** 0R4, 

COOR 7 , R 7 0S0 2 -S.t>V«b<t±-NR5R6© 
liR3l±. C2-C6AD7;i/*^-f^X»AaK>^ 

;i/T-*y ; R4& 7x-;k ci-ci27;^^ (-tx 

li, #@«IT'fe«>A\ Xtt7i-^, OH, C1-C12 

* b < tic 2 - c 6 7;b* J 4 mz i y v^*) 

; #V*I*R4& C2-Ci27/l^r/b (wixtt. 
li7xr.;b, OH, Ci-Cl27^=3^ri/, Ci-Ci27 

;bdf;i/;*;i/5ft-;k 7x-;w;^-;k (4-^^;v 

7x^) ^;b^^;b^/^b< ttC 2 -C 6 7^^ 

[0093] Wcw*a?v^idu lb, II, 11 
b, mxttiiib W*. Ritt. ^x-;b twt 
^gm-r-&.5*\ xi*aci-ci27;i/*;u 7x-^ 

_ Cl _ C3 _7;^;K An>f>, OR4, NR5R6> 
SR7, SOR7^l>'/^b<ttS0 2 R7®lfli^ ;: «J : 
y«ftStlT^**\ «^lCj:yS^SOR4«, *R4 
£7>bT 8 JW«B«'t6*» ; *V^±Ril*. 
Xttf-x=.;i/-e»y ; R' it*. TfiB^: 

[0094] 

[flS3 8] 

[0095] ©g-e&y;Ate, -o-m-s--efe 
y ; Aiii, Ci-ci27;v=>f i^-e&y ; 
y>xttCi-cio^a7;i/= 3 r;bx^)y ; R3^> c i _ 

0187^^7^;^—^ ^J>^y^;i/^— ;K 7i 

- Ci - Cz7)\'*)W\'ft— fr* 7x-;wM- 

;K :h73 1 ;i/7Ul/*-;i' I7x-^M- 
1 ^ffig7x-Mi *WCW*. XttCi-Ci67 
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;i/^;^U<liOR 4 tcJ:Uffim$nTv^) T?&y ; 
R' 7x^.b>^;i/*-K'fey ; X&, ^ 
tDT'fe'J ; R4l±. 7i-;k Ci-Ci8T;i/^ (w 

hldu #NKft"T?»*^ XttC 2 -Ci27;v=! :3 f^*^ 
4l4,'C2-Ci87;^;i/ -o-©i»Xhic 

y ; Rs&tfRe^ Ci-ci87;i/=¥^"e*y ; R7^ 

[0 0 9 6] #SLtt®tt. I b > n * IIb * 11 

IXtiHIb [5<W», Rltt, 7i-A (3*iWu #SJ& 

xi*SCi-ci 2 7;i/^;k ao^x or 4 

«L<ttSR7©l«eU:lCJ:y«fta*iTV^) T'& 
y ; R 2 &, 7^3raXttCi-C67^*07^*^T? 
; R 3 tt. Ci-C^T^^^X^-^ 

-io-^;wM-;k 7i- 

■e*** xttci-cwr^p^f t < «o r 4 © i « 
aJWc«fcyg&£*iTV^) -efey ; xtt, 7y*e» 20 

i) ; R4HU Ci-C47;^VT*&y ; R7&. C1-C4 
7MAtf»'J ; i) Rl#. 7x^, 4-**7l/7 
x -;k 71-K'^'J, R2&tfX© 

M^tf, 7 *©i:fSR3tt. 
x-;i/^;i/7j-w;i/T*li^< ; ii) Ri*^ 4-*^;i/7 

7^fS©»£-> R3«* 4-**7i/* 

/i/*^/i,-ettfc< ;iii) Ritf. 7i3. 4-*^;b 

;i/T*li'&< ;vi) Ritfrt. 7i-At* 

R2*\ ^>^7;i/tDX^T&»J, Xtf, 7y 

[0 0 9 7] WC»*U^©lt. 2, 2, 2-hU7;b 

JtfM— h ; 2, 2, 2-h'J7Mn-i-7x-;i 
-x#7;y;fr3fS/A-0- (10-A>*UW^t 
-h) ; 2, 2, 2-HJ7Mn-l-7x-;i/-I 4( 
5? 7>*3^>A-0- (4-* h^->7i-;i/7;i/*t 
- h) ; 2, 2, 2-h'J7MD-l-7x-;i/-I 
^7>^^fS>A-0- ( 1 — *-7f-AOUl/Jlv*— b) : 
2, 2, 2 - h 'J 7Mn - 1 - 7 i-Ji/-x^ ; 
dfS/A-O- (2— ^-75 L ;i/7>;i/^- h) ; 2, 2, 
2-hU^;i/>fn- l -7xx;u-x# 7 ivrfr^S/A- 
O- (2, 4, 6- h«j/f;i/7x-;v^t- 

h) ; 2, 2, 2-h'J7MD-l- (4-^fJV7 
X -;V) -x#7>:*af£/A-0- (10-*>*UA- 

; 2, 2, 2-h>J7/UtO-l- (4 5 



4t^2 000-314956 
34 

5U1/JW— 10 : 2, 2, 2-h'J7^*P-l- (2 
-^f;V7i-;b) -X#7>*3fS>A-0- (10- 

*:/*y;i/*/i/>M— M ; 2, 2, 2-M7;b*n 
-i - (2, 4-^f^7i-;i/) -x.9jyttf 
a-o- (i o-^>^u;bz;i/^- 10 ; 2 > 2 > 
2-hU7;i/?ro-i- (2, 4-wwx-;W 
-x^y^tf^fA-o- ( 1 ~*-7*7l/**>sto— 

h) ; 2, 2, 2-h'J7;i/*n-l- (2, 4-2>* 
Wx^) -X^^^A-O- (2-^7^ 

;bx;i/^-h) ; 2, 2, 2-h'J7;utn-i- 

(2, 4, 6-h^f^7x-;i/) -X^7>^S/ 
A-O- (io-A^V^*t-H ; 2, 2, 
2-hU7^Ta-l- (2, 4, 

x;b) -x*7>tf*i/A-o- 

7— h) ; 2, 2, 2-hU7;b^a-l" (2, 4, 

6-h^f^7x-;i/) -x^;>t^>A-o- 
(2-f-7^;i/x;^7— h) ; 2, 2, 2-hi)7;b 
*u-i- (4-^h^>7xx;b) -x*y>**S/ 
A-o-^^bx^dNT— h ; 2, 2, 2-h'J7;^ 

□ (4-^f;W L t7x-;v) -X*^*^ 

A-o-*^;i/*;i/*:J--h ; 2, 2, 2-hV?fl<* 

p _!_ ( 3) 4-^ h^>7xx;i/) -x#7>* 
dfi/A-O-^^bX^^—h ; 2, 2, 3, 3, 
4, 4, 4^^7MD-l-7x-;i'-7*^;> 

2, 2, 2-hV7;i/*n-l- (7x-;V) -X#7 

>^-#i/A-o-^^;ux;b^- h ; 2, 2, 2-h 
ij7;i/ta-l- (7x-;i/) -x*y>**S/A-o 
-lO-A^UW^-h; 2, 2, 2-hU7 
A^-O-l- (7x-;b) -X*7>tf=*S/A-0- 
(4-^ h 3 r > >7xx;i/) 7^t-h ; 2, 2, 2- 
h'j7^a-l- (71-il/) -X^yiV^S'A- 
O- (l-i-y^M XMM—h; 2, 2, 2-h'J 
7JVX-U-1- (7xx;v) -x#7>. **S/A-0 

- Xfrfr-t—h ; 2, 2, 2-hU7 
;b>4-n-l- (7x-jV) -x^7>^= i r^A-0- 

(2, 4, 6-f'J^f^7xx;i/) 7Mt-b; 
2, 2, 2-hU7;i/*a-l- (4-^Wx- 
i -x^y^^^A-O- (10-A>JhU;W 7 
;b^-h;2, 2, 2-h'J7;b^n-i- (4-^ 
f;b7xxjb) -x^yv^-^^A-o-^f-;^;^ 

h;2, 2, 2-h'J7MH-l- 

7x.-)i) -x.* J y**i/J*-o- (10-*>*U 
x/uto— M 2, 2, 2-hU-7;b^a-i- 

(2, 4-^fWx-;b) -X#y>*#S/A-0 

- (1—^-7^) 2, 2, 2-hU7 

;b*a-l- (2, 4-^Wxx^ -x#7> 
■friri/U-O- (2-±y^M Xfr-fci—h ; 2, 
0 2, 2-hU7;b*D-l- (2, 4, 
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7ir^) -i#;>**J/A-0- (10-*>*U < 

;unto— h;2, 2, 2 - h D "7;b*a - 1 - 
(2, 4, ,6-hU^Wi-^) -x.#jy**S/ 
A-O- (l-t7f;W ;ui/tfv*--h; 2, 2, 2- 
hU7^*a-l- (2, 4, 6-h^f;i/7i- 

;b) -x^y>*^rt/A-o- (2-^-7^;b) tjv* 

■f— h ; 2, 2, 2-HJ7^-n-l- 

-h;2, 2, 2-h'J7^ta-l- (4-^^-^f- 

-x#7>*^^-0-;*?-;i/X;i/*tf- 10 
-h;2, 2, 2-HJ7MD-1- (3, 4-^ 

^-h;2, 2, 2-hU7^*a-l- (4-*h 
^i/7i-^) -x#7>:*3f:7A-0- (4-*^ 
7x3) M 2, 2, 2-hU7Mn- 

1- (4-^h^i>7x-;i/) -x#7:v;t3ri/A-0 

- (4-^ h^fi/-7ai— ;b) xn/jfc-*— h; 2, 2, 2 
-hU7;i/5fp-i- (4-* h*s/7x-;i/) -i* 
7 A- o- (4-Kr>;v7i-;W 

-h;2, 2, 2-PJ7MD-1- (4-*h=3f:7 20 

-h;2, 2, 2-h';7Wn-l- (4-Wf 
;i/7x-;i/) -X*y>**2/A-0- (4-^h^i/ 
7i-;i/) 7Jl/*t-h;2, 2, 2-h'J7Ma- 

1- (4 -f «f ^7i-;i/) -x^^^i/A- 
o- (4-Ffwi'7i-;i') h ; 2, 2, 

2- h'j7^tD-l- (4-ft^f^7i-W - 
x# 7>^-= 3 r^A-0-^^^;L'X;L'^-h ; 2, 

2, 2-h'J7Mn-l- (4-fWWi- 

;b) -x#7>:*^>A-0- (2-^-7^;i/) *;i/tf*30 



:■)-- h;2, 2, 2-b'J7MD-l- (2-^1/ 
7x-;i/) -x^7>^-^r^A-0-^^;i/7.;i/^- 
h ; 2, 2, 2-MJ7WD-1- (4-^7i 

x;i/) -x^i ; i/A-o-7i-;w;i/*+- 

h ; 2, 2, 2-h'J7MD-l - (4-^DD7i 

x;i/) -x^ ; >^i/A-o-7i-;i/7Mt- 

h ; 2, 2, 3, 3, 4, 4, 4 -'V/*:7/l/tfn- 1 

- (7i-;W -^*y>**s/i*-o- (10-*> 
*y/b) */i/sfc*— h; 2, 2, 2-h'J7Mn-i 
-^-7^-;i/-x^ 7 ytt*/J*-0-j.3-n/X)Vfr-t- 
h;2, 2, 2-hV7JU*U-2—. J-7^-X#; 

>^i/A-o-^^;i/x;v*^--h ; 2, 2, 2-h 

U7MD-1- (4-'0^7iX^) -X#7> 
;fr:*t/A-0-;*3\n/7UWv*--h ; 2, 2, 2-bU 
C4- (7rXJl/-l, "4 - 

**7i/*/i/*-*— h; 2, 2, 2-h'J7;i/tn-i- 
t7f^-x* 7 >^-*s/A-o-^n tr;b^;i/*-^- 

h ; 2, 2, 2-hU7;^D-2-^-7^;i/-X^7 
y#0ri/2>>-O-7°n£}VXJlfc-f—h;2., 2, 2- 

HU7;b^-n-i- [4-'<>^7ix;i/) -x#7 

>^-dr$/A-0-^Dtr;i/^;bJ}x-^— h ; 2, 2, 2- 
h ij7Ma - 1 - [4 -*^)lX)l-fc—)\/7x.—M 
-x# 7 S/A-O-^DtT^^t- h : 1. 

(1- (4-7i^^7ix;i/) -2, 2, 
2 — h'J 7WDi^ 7 ^a-^fix-o-ajuhx/i/] 
7i-;i/; 

[0 0 9 8) 

Hbs 9) 



[0 0 9 9] 2, 2, 2-hU7^ta-l— (4-* 
^)\,^)\,ifr—)\,~**y7x.-M -x* 7 =*rivA- 

o-7n tf;i/7Ji/*^— h ; 2, 2, 2 — h'J 7^a 
-1- (4-^f;i/AM-M J fi/7ixM -x* 
7>^-dpi/A-0-^Dtf;i/^b^- h ; 2, 2, 2 
-h'J7AcTD-l- (6H, 7H-5, 8-5fc**V 

ajufr*— h;2, 2, 2-hU7;i/^-a-i- (4- 

yh.-0-y°u\^)\y^)^i— V ; 2, 2, 2-hU7 
;i/#a-i- (4- U h^i/*;b3l<x;i/) - (4-7 

§ ^- 1 fAO - 
x# y>*dp2/A-0— tf/l/3Jl/afc*— h ; 2, 
2, 2-h'J7MD-l - (3, 5-^^;b~4- 



xh^£/-7xx;]/j -x^7>^^A-0-yat:VU 
x/i/jW— h: 2, 2, 2- MJ 1- C4- 

K>5?M i lri / 7xxM -x^7>^i/A-0--7" 

40 Dtr/wuuto— h ; 2, 2, 2-hU^;i/*a-i- 

/WUIrttf— h ; 2 , 2 , 2 - h U ?;i/*D - 1 - 
(l-i>W-f^7x7-2-f;b) ) -x^7> 

*dpj/A-o-^atr;i/^.;.i/^- ht-fes. 
[0 10 0] *^;i/7Jl/;J-Nx;k ^ 

xh^i/X(W^MM-« flB®«fc*J* 

;b3}<x;HiicJ;»J*lftStv»*. A-O - 

50 CDT^^b*-^^-^^^ 
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[0 10 1] IIXttHIGMtafctt. 7*M/2? * 

14, SfflLTgCDft, I I IOfls6*«:«f* 

[0102] ^t#awc*iwasnfc7* h us?* m*. us 

ii bTfj£tffc b 6, io caRjSaW&fr 6>&CD£fS8M£ 
^ 1 &tt^ : bo^@E-eSi£©®#lfelPS:ISI^'t'2>o bfr 20 

[0103] -etucafbt. <b#i$^i»imc»c3>& 

ei&i/^h ©?§Mgtf>gHbtclIfr&f^ bfr-^x. 



N-O-R, 
R (la) 



r r o- R ; 



[0104] ±ffi^e>, ^aM^^b^w^^^ 

[0105] 55 1, iis.?>'iii Ri^ 

x=ju or 4 , sr 7 . -s-7i-;k *\u>fyjk& 
/^b<iiNR5R6tc<tye^^tiTfcy, «^Ki*y 

«jaEOR43W)fNR5R6l*. * R 4^ R5^*/^b< 

jua&oiBRjK^ i 5 *^b < 6 m.tamr 

#*bv\ 

[0 10 6] fifiCDW*^'?* h hSffiJ&W4, 5$ 

i, ns.mii G£*, R3«~ ci-ci 8 t;i/#^x;i/ 

* y ci-cio^a 
;k 7i-;i/^«. 7>h 
;i/Xii7iy-> h y;i/x;^-;i/ ('- 

x^no^>, ci-c 4 ^nT;i/^u cn, 

N0 2> Ci-Ci6T;i/^K 7x-M Ci-C4T^ 
OR4, COOR7> Ci-C4T^P/l/-OCO 
R 7 0S02-S.y f /Sb<»-NR 5 R6©l»Xt: 

[0107] *«W®f b^W^HMBS tifcff * b ^ 7 * 

^■(Dio^b^Ctt. Sla, IIaS.mil a : 
[0 10 8] 
Hb4 0] 





!f-°- 


(Ha) 




J 2 


.r/ C "cf, 



(Hie) 



[0 10 9] Ri, R' 1. R3SO'R' 3«> ± 

[0 110] #IC$?S bV^t)©^i, *I a Rl 



14. *|7i=H*4*\ Xl4Ci-C4T;i/^k C 

i-C47;i/3^i/, ci-c 4 r;^^^b<i4An 

50 ^>tJ:y lEI6U:«»atlTV^7x-^*y ; R 
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r ;i/*;bjfc-;k 7 x-;u- Ci - Cs7^^^ 

it. fflmvib&fa XitC\-C\27)^)^ Ci-C 
47;i/3^f'X Ci-C^NnT^^k C1-C47/W* 

[0 111] *Sffl®«©«F*U««*KfeV^T, S 

c -je&xtt- o - s i -*s*t:*i-*«c * y 

[0 112] i/j?^h©Bffi»©iaxt4Ha*lft^ 

[0 113] flfi*, W6*W>J*£*R. H8Mtfc©ilfifi8^ 
[0 114] tyr-XWaKUv-' ft£tt ©WBHRW 

t^kwict y -3pastt"p*> y > *©fe*7^* y 
*\ 4osjs^®^7^* y 3§WH(rCTi»K*« <fc e> 

[0 115] «»Ufc3a6l«»fcl^ (a 

v*T?!Kft7;i/* 'J sSflWeSTT?© U5>* MJtO'sraSPttS:* 

&;rr *#y v-©'>& < t % i ffl#.t>* 



(b) IIXttHIflMtt 



[0 116] #^©3SfcSSaBK*fcl/ttt, (a 

^ T j — -5f^[4^f >j cd^5& < i: =fe> l Mitfet^tc (b) 5£ 
I „ nxttiii^b6*K^fc ^ 

[0 117] *|§B^©ffi(D#3y'&*SfiS8#« 



(21) ^2000-3 14 9 5 6 

40 

SrJt-tSsKy v-0y>fc< £=fe IS ; 
(a 2) ($E<D#£TK#MU 

(a 3) us?* M«* ? 7;v* y^« 

*ij rj^-xiitfy v—fb£to ; atf 

(b) 551, UXitU\(Dit^(D^<t^l^^ 
[0 118] UfctfoT, *#33tt. (a 1) «E-^ 
a ; 2tff/Xtt (a 2) K-^S5Jta (gS©##T£# 

< t % l m ; S.t>VX& ( a 3 ) r;i/A y -T*f»tt ! e >> 

[0119] iiaAttrtt. (b) iz-mxxm<Dmm 
[0120] zo^^h^mizim^^imup 

XbZhit. ViTLitE- Reichmanis, F. M. Houlihan, 0. 
Nalamasu, T. X. Neenan.Chem. Mater. 1991, 3 , 394; 
XitC G. Willson, Introduction to Microlithograph 
y, 2nd. Ed. ; L. S. Thompson, C. G. Willson, M. J. 
30 Bowden, Eds., Amer. Chera. Soc, Washington DC, 199 
4, P .139tC!3«S*VtV*S. 
[0 12 1] m-^tSS» (SW^TUI^bT** 

mmttZ) (DmJteWLLXit, tji^s/t^** 
x— r-;i^, f h5tFa77-;i/X- r;i* ^rh9 

*;b^y— hfc miitert-y^^^s/*^-^ 
40 pt^^-x hy^;i/xx^;i/& i/'JMxfJiA 7 

[0122] r y mmmi^^^ r o^y v- ^ 
hc»wi**v»*) it. *-^sejai«:*©±«Rtf 

[0 12 3] #»SCD«OTicaiL/fe*-^Sc*lfi*:**" 



mwcic 50 
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-© (ft) -S^tcfcyfiSSEBISttS) 

W*tf3-n^tWWIS2 5 4, 8 5 3#, 
3-D yA45W» 8 7 8, 7 3 8f, 3-P y A4ffFH 
8 7 7, 2 9 3f, 4fBB¥2 - 25850^ #|HPP3 
- 2 2 3 8 6 O^ftimWPM - 2 5 1 2 5 9#tCfa® 

[0 12 4] #fgWCi$V%T, ^'JV-aicSf^g 10 

iswft feirrs # y v- »#* u < «u flAtf^ u )^ 
i^f;i« ( r{g-^x*;i/^-:/py*>^gj i: 

($iMm^ i o*c<D?aK) T-T&izfflmt 
s) &*-rsjKyv-, m=mm^<i* 

;i/j}?x;i/ (TBOC) i£Xlift&©x;*.^;i/g ( HK-iS 

ic i y IK v GRfflWK: li, not 
■5) &*2«i:-r-&) 

icifS?Sttx*;i/:?-7'p y * >ys*Wftlc l 

[0 12 5] BRF«3tll«:*f 6ff*bV^UV-l4. 30 
1) ®e-^gc5£« (BWxeqSETfc4WSIl;"t*ttT-n/*y 

3) tku v-cDTKttT^y^ttic^-r^^^v 

o 

[0 12 6]1®1) ©^^-©filtbtti^f-S 40 

lit —f+fr* $79 U5-K 3 2/f n<Mf 

7*'J5-k fh5t FPt^x;b 
*)7#U5-k 2-^^;i/-T^*v>^-;v 
r^y^-k s^p^s^ (**) 7?u^-k 

;M-Jb (^) 7i"J5-K (2-rh5tKD 
18. (2-ff7bKat7-;i/) **£/^^<fl/hUJ/ 50 
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;i/>>y;b^^;i/ 7*i>v-K (2-^h5t 
Fa fc^-^) ;b^x;b7;i/=i-;i/7^ y 5- 

MB. (2— r F5fc KD^5-JV) ^J/^^l/hU 
j/^p Fx#>*#>'-^#4 M J'5 _ ^ h'J*^ 
fri/VJlt^fr 7i"J5-ho-/m-/p- 
O-^V^^n^^b^-^rJ/) o-/ 
m-/p- (l-^f;i/-l-7i-^h^» 
1/2A o-/m-/p-f h7t KOtf7-At^W 
^l/X o-/m-/p-7^V>^;b^^^l/ 

^X^^7;i/n^^;i/#x;b^.^ mA.\io 

lip- t-^'h^f^*^— o -/m-/ 

^l/X o-/m-/p- (l-W-l-7x^ 
xh^F-i/^;^— M X^U-X o-/m-/p-fh 

7 t Fntf^x;i/^£/*;i/^x;i/^u^ o-/m 

-/p-7^'7>7;i/^' :J fS/^^-^^l/>, o- 
/m-/p - P^^l/tf^S^A^XH/Xf- ^ 
X o -/m-/ v- J frtfJV—JVtt i/# ;b#x;i/X 

;b;fr:5f S/*^ L/>, 09£ bTtip - 1 J/*;!/** 
x;i/*dpi/^ L/>, , o-/m-/p- (3-**y 

-/m-/p- (l-^f;V-l-7x-Mh^ 
;1/tKx;1/^^^) 7n^-1/>> o-/m-/p-fh7t 

m _/p _y ^fv^Act^S/*;!^^/!^^^ ^ 
> H o -/m-/p-^^ p/\^S/^/*dfi/*^— ^ 
^-^ri/X^UX o-/m-/p-y;b^— 
* ;bjjfx;^^i/^^ *-«K:Xl«^;7^=idp 
i/^;i/^-;b7;^=! :J r^^^ W%.&o -/m- 

/p-^h^i/*^-^ h*S/^l/X p-t- 
^"h^fi/^;^— b^ris^lsy- o-/m-/p 
_ (3_^-dpvi/^p/\#i';i/^-^fi/*;i/5j<x ;m 

i/) Xfl/X o-/m-/p- (1-^^-1-7 
ix;i/xhap>>5!j;i/3j<x;i/^ h^fi/) ^fUX o-/ 

^S/^U>. o-/m-/p-7^v>^;b^=¥^* 

hdf.t/^l/X o-/m- 

hy^^;i/i/a^^^i/>, W;!/) 

i/Dif^fl/X ^f^P7^ d F^7'fe^- MS. «i 
li-Y V 7"D ^x ;i/7-fe * - hMtflc-efrikOf^gft"^ 

So 

[0 12 7] cesttx*^-ai^5!aas€:®frr** 
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mi) ffl=E;7-i:bT[i $l;U£p-Xtem- (1- 
^ h^i/-i-^5=-;i/xh^i/) -Xf-l/X p-Xtt 
m- (l-^h^Sz-l-^-^bxh^rS/) -*^;]/X 

^AT'D^i/) ^^l/X^U'X p-X«m- (1 
h=3fS/xh3fi/) -XfbX p-Xlim- (1- 

(i-ih^>-i-^f;i/xh^) ^fux p- 

Xlim- (l-xh^^-l-^^;bxhdrSy) 10 

p-X&m- (l-xh^rt/-l-^^;i/ 
■^DJK^i/) x^l/^ p-Xttm- (l-xh3fiv- 
1 -t^JlzfUtfiri/) ^fWfl^X p-Xl±m- 
(1 -xh^i/xh^i/) p-X&m- (1 

-ib^i/ihapi/) -^f;bxf p- (l-x 
r-3fi/-7xx;i/-xh3f£/) Xf- U>, p-Xl£m- 
(l-n-^D^^-l-^AXr-dfi/) 

p-Xttm- (l-n-:/Dt^>-l-;*^;bx 
h^ri/) -^AX^X p-X^m- (1 -n-zf 
a^S/Xh^ft/) p-Xlim- (1-n- 20 

^D^i/ih*^) -^AX^UX p-Xttm- 
(i--fv^ , n^2/-i-^5 1 ;bxh^i/) 

p-Xtem- (i-> fv^a^^-i-^^x 

h3r£/) -^AX^UX p -Xttm- (l--fV^ 
D/K^rS/xh^i/) X^l/>, p-X&m- (1— fV 
■/DTjf^S/XhdfS/) -jl-^A-X^bX p -Xttm- 
(l -jv-fxm&ri/- l -^^;i/7°a^i/) X^b 
p-Xtem- (1— fV^D^^-l-^^l/^ 
DJK^ri/) -^AX-f-l/X p-Xttm- (1 — fv 
^■DjK^S/^DjK^S/) X^-l/X p-Xttm- (1- 30 
-YV^OJjfdpS/^DJKdpS/) -*^AX^l/X p-x 
ttm- (l-n-^h*S/-l-^f^xh^) X?- 
U>» p-X&m- X^ 
l/X p-X(im- (1 -<< yfh^ris- 1 -*?\N/X 
h*$/) X^UX p-Xttm- (l-tert-yh^fS/ 
-l-^f;bxh^S/) X^l/X p-Xlim- (1 - 
n-^h^i'-'l-^^l'Xh#-» ^fl/X P- 
Xttm- (1— f y75M^-l-^f^xh* 
i/) p-Xttm- (l-n-'v^S/Act^i' 

-l-jlf;i/ihaf^) 1/X p-Xttm- (1 - 40 
i/^A^M^i'-l-^^l'Xh^S/) %rf-V 

x p-xttm- (i-hu^^;i/S>u;b^^-i- 

^^;i/xh#>» zfUX p-Xttm- (l-hO* 
?7I/S/ U Act =¥ 5/ -l-^f^xh^fi/) - ^^bX^ 1 
p-Xttm- (l-OyAt^riz-l-^f^ 
xh^ri/) p-Xlim- (1-^S?A** 

f>- 1 -^^;bxh^ri/) -^f;wfi/>. p-Xtt 
m- (1-^h^r^-l-^xlv^i/) X^U-X 
P-X^m- (l-* r-3fi/-l-*^AXr-3ft/) - 
^AX^U^, p-Xttm- (1-hU^AS/UA 50 
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t^i/-l-^^Axh^rt/) Xfl/>, p-X«m- 
(1 - hU^^;i/i/U;i/t=3p^>- 1 -^AXh^fS/) 
-^^^U>7f*^*ti5. 7A=J:3fS/7A3fAX 
x-r AS^SSfc^-t-S^ U v-©te©0!ltt. *BMt 
If3|5, 2 2 5, 3 1 6-f-S.t> > 3-0>yA"#I^H8 2 
9, 7 6 6^C^e>tlTV%S 0 T-fe^-;i/^n^^> 
^»ft#"r*JKU^-<D«»i. *HHSfff»5, 6 7 0, 

2 9 9*, 3-n<y^W7 8 0, 7 3 2#, *BR# 
tt»5, 6 2 7, 0 0 6-t, jKBH«¥MS5, 5 5 8, 9 
7 6#, *BH^IF»5, 5 5 8, 9 7 1f, #W#ffrfl 
5, 4 6 8, 5 89#, 3-D >y«®7 0 4, 7 6 
2-£, 3-D<v^l7 6 2, 2 0 6#, 

4fS¥^3 4 2,4 9 8#. 3-D yAWflg5 5 3, 7 

3 7-^tC^e>tlTfe l J, ACS Symp. Ser. 614, Microe 
lectronics Technology, pp.35-55 (1995) ^tfJ. Photo 
polymer Sci. Technol. Vol. 10, No.4(1997), pp. 571- 

[0 12 8] gJ-*£j£aii:bT7-lz#-Ag&#t§ 

fgf-feUs MAliH.-T. Schacht, P. Falcigno, N. Mue 
nzel, R. Schulz and A. Medina, ACS Symp. Ser. 706 
(Micro- and NanopatterningPolymers) , p.78-94, 199 
7; H.-T. Schacht, N. Muenzel, P. Falcigno, H. Holz 
warth, and J. Schneider, J. Photopolymer Science a 
nd Technology, Vol.9, (1996), 573-586 (CffilfcSJVt 

[0129] msm^^/^f-w^sj&t^Atr^j 

V- it, ffilfctf P - tert- -f h dp */il)\*i£-)\>** is* 
5-U>s tert--?^)\j-T$ U5-K tert-^A- 
j**#U5-K 2-^^-;i/-2-7^V>-3 L ;b-^^ 

[0 13 0] ^®2) ©n^yv-tf^JilLTtt:^* 

i^xwyy- «f|jL«^^-ux a-*^;i^i' 

7^'JDXr-U;u tTx;i/ix^D^-9-X 

^•x;i/t/^D^^-y-/'-;K m^c^v w >srr'& 

So 

[0 13 1] ^3) (D^;-7-0Mi:bTtt : tfx 

m^H^^5, 8 2 7, 6 3 4#, ^SH$ 
fflp»5, 6 2 5, 0 2 0-i, 3K9N#FMI5, 4 9 2, 7 
9 3-t, ^H4fl^5, 3 7 2, 9 1 2f< B-UvA 
<mm6 6 0,1 8 7*, ^H#I^5, 6 79, 4 9 
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5*, m-UyJimms 1 3, 1 1 3*fttf3-D<5/ 
;«Rfp«8 3 1,3 6 9*lCg3«£ftT^6„ 
£bTtt. ?D^I -rV*Bh>», 3-7'#> 
It 4-^>-r>» ^atf*;«. 2- 

[0 13 2] jK'JV-tfffllPRSat'E^"''-®*** 

tt, tfafiHic*>fe-3TSEoT«fc<, ttjoa^v-©* 
i^gtt, 5~6 0^;i/%T'fel>. ^*ft*^*si"*» 
Mici^^ h A# - b*«2 

5„ #£b<tt, B^g^aS^S^tfUv-tt, 

3, 000H&200, 0 0 0, J: b< ttif$5, 

00 0H&5 0, 0 0 0CDd?l (Mw) &*U &J3 20 

-hon^'Jv- «*.tft— ^l/T* U5-hXtt 

t # ^ ij 9- h&tf tr— ^BWKft^tt. 

m±, aaiBt^xttwwwJJi©*^* 

bT<fc<, »lt 8, 0OOHB50, OOO0M 

[0133] ^i&^c&^t, g^£/£*£*i~£^y 

v-©2i«RhOtS-&fe5:^fflbTJ:V^ 0!i£bTtt, 

Tiv\ Hft**«afflWRWfl!HS»*. M&s^ 
xx^;ug£ 2-ifJi/-7^v>f;i/SXtt i -x h 4 

S. #-SBl«ailii:3BfW»Il©«^«*>ttfflbT«I:^. 
*J*c*N/t, »*b<li3p~99«4%. 

b < tt 50-98 T;b* 'J - <5#M§ 

Xi4»-^3c*l64* S ft V ^ b < tt* U 3'V 

v-cOTv-^^ Fco^JiibTtt, 

^780, 7 3 2^ 3-Q7;W6 7 9, 9 5 1 E 
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*fctBKHWfP*5, 8 1 7, 4 4 4*t*^A.e>*tTV> 

% i 3 4] b<tt, =e;v-jfttf*'J dh?-«W 

PfiWJ (a 2) 7b\ *«WlCttffia*l4. 

©•-gat******; v-x«*y zsv-msm 

W^bTtt, 7M^>*^ 
;bx— r;b& fh7tKn77-^-^ ^h 
7t KnW-M-f;i^ r;i/=i^e/x^;i/x-^ 
;b36. hu^;i/x-r;i^ i/'JM-fii^ 7** 
;i^jMiH-h«, hV^;bxx^«. 

h«. f|=^7M^l/;&;Wt7- h*. hU^MP^ ^ 
^ ^^;i/X^x^S. T-k*-W& r 
h^bKntf5x;i/xx-T-;b& f h575-^T 

3, OOOgT. *J*b<ttl0 0~ 
3, 0 0 0, «MJ#*b<tt20 0~2, 5 0 0T?* 

So 

[0135] a-zRejaftft****^-***"'^ 

v-^PlS#J©$IfcbTtt, g-ay^fWIWIO, 8 
3 1, 3 6 9*©5* (I) ~ (XVI) K3B«3*vr^ 

6. ii-^^«s:«-rsflfi®iif)ft^fia^itt, * 

BHWf»5, 3 5 6, 7 5 2f, *HWffF»5, 0 3 

7, 7 2 1* tfEMSWffS, 0 1 5, 5 5 4* 43BH 
¥1-289 94 6*. WP1 - 2 8 9 9 4 7* # 
BIP|t2 - 2 5 6 0* 4#HW3 -1 2 89 59* «H 
¥3-1 5 8 8 5 5* W3-1 79 3 53* 4# 
BB¥3 - 1 9 1 3 5 1* #BB¥3 - 2 0 0 2 5 1* 
4$M¥3 - 2 0 0 2 5 2* 4^W¥3 - 20 02 53 
* #P#P3 - 200254* #Bf¥3 - 2 0 0 2 5 
5* fflW3 - 2 5 9 1 4 9* «BB¥3 - 2 7 9 9 
5 8* #Ffi¥3 - 279959* #Fffi¥4 - 1 6 5 
0* - 1 6 5 1* WfBB^l 1 2 60* # 
mm - 1 2 3 5 6* #Pfi¥4 -123567* # 
BV^l ~ 2 8 9 9 4 6* #Hf¥3 - 1 2 8 9 5 9* 
«Wff3- 1 5 8 8 5 5* «BB¥3- 1 7 9 3 53 

I * #F^¥3 - 1 9 1 3 5 1 * 43M¥3 - 2 0 0 2 5 

1 * - 2 0 0 2 5 2* WPS - 2 0 0 2 

5 3* 4fBB¥3 - 2 0 0 2 5 4* - 2 0 0 

2 5 5* #Ff€¥3 - 2 5 9 1 4 9* #P^¥3 - 2 7 
9 9 5 8* #Ffl¥3 - 279959* WRPP4 - 1- 

6 5 0* itfF#P4 - 1 6 5 1* #M¥l 12 6 0 
^ ^¥4 - 1 2 3 5 6* #BI¥4 "1 2 3 5 7^ 

mf&mm&ma - 33229, 3-23079 

0, 3-3 204 3 8, 4-254 1 5 7, 4-52 7 

3 2, 4-1 03 2 1 5, 4-1 04 54 2, 4-1 0 
0 7 8 8 5. 4-1 07 8 89,4- 1 5 2 1 9 5, 4- 
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2 54 1 57, 4- 1 0 3 2 1 5, 4-1 04 54 2, 
4-1 0 7 8 8 5, 4- 1 0 7 8 89fttf4-152 1 
9 5#JuK$ftT^S. 

[0136] mwnit* tfv?-m®m8i & 
xmrnztim 5 , 354, 64 3 ^cib*c£ tit~# u 

7t^-A|Xtt*M5, 4 9 8, 5 0 6#tC|S 
6vKy v-t©,®^©^*^ 3Zi4i®;£©IBS©^ 1° 

[0137] M-*£jmznit2>m®Emfflfa *n 

#y v- i:JH*^ta*T«ffl £ *x€>#£, i6SPBB*W© 

»4, ^mWfe©±0^^©^*^^ bT 3 ~ 5 
5 # 3; b < 14 5 ~ 4 5 fiS%, b < 14 

10~3 5JL£%X*&S. 

[0 13 8] TKttT^Utt^gT'^b^JKUV- 
(a3) 14, #*b<tt*589itCfi^T«fllS*i*. - 20 

U (hFD^fl/» ffi. /\D>r t >-Xl4T;b= 3 r;b 
-«SM<y (tKn^f JS.- tKn^J/xf 

l/>/N-»VW5 K^'JV- o/p-Xtfm 

o-*^;Wb, o- (1-* h*s/) x^;i/ 30 
^ o- (l-xb*S/) xf;Ht, o-2-fF5t 
Ko tT9x;i/f b&tfWfeK 5-3 0 ^;i/%©t: Fa *$/ 
;bS&«fSo- (t-^h*i/*;i/^-;i/) *^Mb 

jKU (tKn*^fl/» Ml > o-rS/MbaK'J 

t>'g$IK5~3 o=e;b%©t; Kn*i/;i/S&*1*-&o- 
(t -?>*£/) ^;b^-;HbJK'J (tFn^i/^fl' 

i/vAFn^i/xfi/>nOTv-> #;i/;tf*Mb;* 40 

tc^tutci4, ;Ky 7^y;« tf'J 
(T^y;i^) ] , 7*y;w*/ 
y^-hn/ttyv- cmtf, 7^y;i^/^^i/7^ 
y^-h^/Kyv-, ^^^'JW^f^^^'J? 
-h3jKyv-xtt***y/w*/*?yi/ *#$"J^ 
-F/t-T'W^i'U^-Fn^'?-) , (* 
*) T^y;i^/r;i/^>37i<y v- [Witf. 7*u 

c**) 7^y;i/7^ KajK'Jv- 7*y;i/ 50 
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g?/7^y;i/75 K3JKU V-) , C**) 7^UMfc 

-;i/=3*fyv-) , 7f J-'Uft/BBft^-^ 3 

-) , v w >n/tf-;n-f ^WiK'J v- CMx. 
14, 7 i/'f >i/^f-;i/^-;i/x-r;i/3!Xu v-) , 
vw>^ ; t,>x;*x;i//'*^i/fc?— ;bx2.-r;i/3/Ky 

v- [$)x.t4\ Tl/^^WW?*/^* 
tf-;i/x-^;u3/Ky v-3 , 7W>1/ W*) 7 

^y;mtnsj<yv- vw>@$/7^y;i# 
art y -r-x&v w * * u ;m»33Ku v 
-] , •vujym/ 7^y^-b3/j<yv- 

0M?U4, v W f-;i/7 * 'J 9- h 3*f y v 

-) , 7U^>l/M^l/=ldfj7-, 7W>i 

/@^tf3;i/3/Ky v-fttfv W >Hft/7;i^>3jK 
|J7- [M*J4, vl/>f>«t/x^-l/>3jKyv-fttf 

7W>l/l-i'Dn^D^3^j7-] 

So 7;b# y - ir»ttsKy v-©*awtcfe^sffifl9 

v\, ^c^tu^k^y-^K^'J^- ( a3 > 
14, ;jK9v*tBB.. jK'J (o-tFn*Wfi/ 
» , jjf'J (m-tFn^f^fi/» > jK'J (p-t 

v-h, «iLlip-ifxji/S/^OA.^y-/k 7^* 
;i/-fi^d<y (tFD^fi/» 91 SP^Wfco- 
Xl4m-7;i/*;Hb^U t o -Xttm-T^MW'J 
Ka*i/x^L/» it©3OT7- ^fi/>AF 
n * S/^-5 1 1/>3 /K y V-&tf a - ^ Vy/\L 

14, ^^^77-© 1 oRt&^il bX 7 

k© i ^xttmmm<D^ncmm^^m 
[0139] 7)Ujv vsmmmnnmicmmte*;-? 

7i;-;k /7i/^-;i/M Mxi4, m-/7i/y-;K 

p-/7bV/-;bS.t) ; o-^L/V , '-A> ^^J-)^ 
#&tf2, 5-*i/Uy-;k 3, 5-*$/l/y-;k 

3, 4-*i/i/y-;i/St>*2, 3-*j/1/^-;k 7;v 

m-* F^i/7i;-;k 3, 5-^F^fi/7i;- 
;k 2-* h*>-4-^7i;-M m-xh* 

>>7x;-;k p-7"d^j/7i;-;k m-7>* 
s/ 7 x 7 -;W£i>* p-7F^7x; -;k t?7;i/*;i/ 
7x;-m mi42-^^;i/-4-^y^abf;i/7 
x;-;K Mmcflfi©fc:KD*i/;Wb7§ : S^& ^J^b 
Tt4m-^DD7x7-;k p-7nD7x7-JK o 

-?nD7x;-;k V\l Kn*S/if7x— ^ ^7 

a, 7x-;k7x;-;k i/v;i/t/>' 
t>'^-7h-;i/^*tis. zne>©<b^4, JIMISTX 
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ha^>X7;vfi:^ o-^fM>X7;vfK 

P>£>-5"feT#?* bV^©Wu iM?^ KTfcS. 

;b-£T*£EbT<fcVs 0 gftfffi&tf)0!lhbTte, tttt. Sit 

[0 14 0] ;i©i:encbT#£>nfc;#7>y*»Z> 
5pJ^?«^ 1, 000-30, 0 0 0 T& 

% a jpi^¥«^i f ooo*i(Di^. 9W»*©2» 
so, ooo jsmsa'k * y a* 

*. y #5 >y bv 

2, 0 0 0~2 0, OOOtfeS. ,>jj?5<5>'*flffl§€:l$ 

v^t, r;i,#y-^^#y v-hbT±istc5Sb£# 

-tt, **V*ft2. 0 0 0JJLL »*b<»4, 000 
-200, 000, *»;#*b<tt5, 000-50, 

fc< t %> 5, 0 0 0JBJLLT?*S. *|S0J©»CSVNT 

[oi4i] *«w»cfev^, T^u-^^^y* 7 

< » 8 0 aa%BHT, J: y ff * b < t» 6 0 «*%J*Tn 
#b#*b<»4 Oll%«Tt'fe?». 8 0S*%feS 

*.<&*wa±b<fc<. wjxvm-y-ff* 



v-iitt-siic^fflb^v^ r^*y-^ffl«*y 

v-©*±, ^b<wo~9 0 is% * »; #* b 

<»5 0~8 5£*%. *^f*b<^6 0~8 0S* 

y, ^^tvxm^mmmmn&mm^ 

10 [0142] 1/5** h I • 1 1 

XU:III©**2/A»** (b) ) 

b < »7 * h »/5** bT©£@J£J^©<W c; **b 
TO. 0 1 — 2 0 fifi%T'&&« 
[0 14 3] *^©*^^^^*®''^ lC * i$s3 

(jKyv-*»6fiaafi*i»*t*«aat-«oT* 
jaw*. *s®i/s?^ft*. *#K*©w^#»K® fc * 

X h$$t&&E bT * mm 3 ^P*^ 

Itilt mBMfcRKXS«:*Al-6ifc^J:y»^ 
T'S «Ltf3-Of^NWI 881 ' 9 0 6#K1BB« 



[0144] **ai/y^i-«:ftj*t*ifc-«*tt»*®' 

30 tt, WC SJ (SI. llXttlll®ft'6«W>BM** c * 
tftS*l6M> tCJcyfiS^^ffl^^^-^^ ^ § 

m-mit'mm. mx\tTv»)\<* 

t>*x^^ tmtmmvM bT v ^ ©s^©^-« 

"fbffiWBB^ HRttWISre*^' ^J^-« "Ullmann's 
40 Encyclopaedie der technischen Chemie" [Ullmanns E 
ncyclopedia of Technical Chemistry) 4th Editio 
n, Vol. 15(1978), p.613-628^CfaSS4^TV^S 0 ^ffi 
ffUftdtiu MB*W©±H»d*K*fbT 
-JRWIC 2-40 fig%, b < tt 5 ~ 3 0 SS%© 

[0 14 5] LfetfoT, (a 4) t&^ffli: 

bTT^* y ( a 5) s?ici vmmm 
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(b) [Cttit, 3^3«tx$EF^-&t>VX± 
(c) ft®WWIIt*A/TJ:v\ 
[0 14 6] »-«ftttfflBi (a 5) fcbT«FlC#*b 

<? l/y h fflsi. Wc ^f;WW?5 b < tt^f- 

;Wb* 9 ^ >m MJS-ts y U n/i/U n :/ 

wm<D\\&moMi5xibz> tjaBsns-**-*?**. n 
? n > b v ^-^b-lt^Bg-efes. 

[0 14 7] -WlC*M^hlCJ3W5SI> II 

TO. 1-30 «*% ff*Utt20 Sft%WTT'fe 
S. 1-1 5S4%##tc#J* U\, 

[0 14 8] »WJfc#£, tt-J&fcK 20 

UvHBf&W (a 4) fir£A/e£V\ ZL£>S££ftlfck » 

£b<fcmi/*y-^^7xy-MSBgT?fes. 

K*»&, WL«7-fc h7;i/r-*t: KXtt^/^^T/l/f* 
y -^b < lis?- * □ uW&7 x ^ m%Mv-9 

na7i;-;K Ci-C9T;i/= 3 rMC«tU^^-^b< 
b<&p-?W-;k a^r<D^^U/-;im p-te 3C 

i/>tt*«fn:7 x y < **e -aof a - # 'J 

-/HB®*^* 'J « t UT tt p - x y - 
;i^b<i±P- (i-"7°a^-;b) 7x;-*. 

SHu -|3«J{C 3 0-9 5 Xte»* b < t*4 0 

~8 oag%T&s„ 

[0149] #ae*bv^^i^xhiiflri»i& * 
i, nxiiiii (b) ) ©**fi»WWW>o. 
5~i 5ffi%. 7xy-/HBtt«:»6«l ( a 
4) ) ±!B© : bCD©0*>©lffl) i:bT4 0 

~9 9S*%3ttf^5 5>fflBI (^(a5)) 

ffili: bT o . 5-30 ftjfttett (%ttJi**®iB^ 
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[0150] ^s/i»fH«*J4. *fc> mmm mt 
KH3»4#y u ^» * * * ,J 9 ~ 

*.«Chae et al. in Pollimol993, 17(3), 2921CSS!$£ 
[0 15 1] #S«tf*#S!l'$**M»«M*' « 

i, iiattfiiicNWiBiHiK-j— fcin^.T, %t£.^mt 

0 ttiKt-ft^ltl (bl), 3!fc**ftfc0 (c) > flfi® 
MWfcBI (d) (e) ft^T?*V\ 

bfctfoT, #56WOBWli. < a) 
(b)fb<t^(aD. (a2), (a3)SlF 
(b) (a 4) , (a 5) XXf (b) ClWi 

(bl), flfeO^r^Rl (d) ^/XtiH^iJ (e) 

[0152] ix*m&xf*im^&x Hzm%*mi 
i) tHtic-eyg-rs 

6 -x hn/O^-^^t- 

(DmSKDm&MOWl^ *H#ffFlS5, 7 3 1, 3 64 

*BH»F»5, 8 0 0, 9 6 4#, a-a^AWF 

f704, 7 6 2^ ^^#1^5, 4 6 8, 5 89 
^ffl!ttl^5, 5 5 8, 9 7 1* SWSHtiWK 5 . 
5 5 8, 9 7 6* Wca-ny-rtWifflH 9 4,45 
30 7^a-n^/^l7 9 5, 7 8 6*CfB«an 

©^-dfS/A^#®ftfi©^?i*a!? (b l) t<DMMit 

tt, »*b<lil : 9 9~9 9 : 1T?*>*. 
[0 15 3] *I. URTflU<Dit-&®)£.U-&^X&m 

(1) pT-t7A^b^ «^»*. -(>F-^, ^ 

^*=.9iA ^Xih-f-wft. vrv-vm 
40 AhU^^-hs ^x-;W>H-^7i.Nbf^>x;i/^ 

jj-^-h, hiJ7i-;wMw^AF'J77-K h 
U 7i-jl/7Jl/*-')A^ J f^7Mn7>f^t- 

-h, ivij^xx;^;^-^^^^^^^^^ - 
\tiKa^i/7x-;i/) /OWWW^-f 

ij7xx;i/7.;b^X^7AhU77- K ^7i-M> 
50 [0 15 4] (2) ;\a>f>-Mft^« 
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-^m\zmiti*<m. #* l < au ( h u * □ d * 

(hU9nn^f;i/) -s-hU7t>"x ^ h=¥i^7x 
-;i/-bfx (hV9uu**M -s-hU72». * 

T-feU ; l. l-tf* (4-^aa7i-;b) -2, 
2, 2- hU^Qax*;/ ; ^refcS. 
[0155] ( 3 ) 3UHfc>fb£W. * -7 h > 

[0 15 6] (4) Mfc£% 0J*-tf7;i/* 

7'J-^^>^ X ^^ >r^,/*/i/* 
7- hm> -f 5 F>ui/*7- hJSWTf**. 
s. F*;i/*^- Mb£*W±. «a«n- ( h u vmn 
*r)VX)VTH-fr**is) ^J/^?F. N- (hU 20 

^^a^^;^;^-^^^) 7^M5K, n- 
(h'j7;i/ta^f;i/^-;v^i') 7 , 77;ih' $ 

i-;i/vW5 F, n- (h'j7Ma^f;^;i/*- 

/l/**2/) -*2/*n- C2, 2, 1] -^#-5- 
X>-2, 3-?«W5F, N- {h»y»* 

[2, 2, i] -/\7#-5-x>-2, z-v-b)^ 

=3f$/-f3F, N- ( h 'J 7MD^f W^*--"'*^ 
j,) _ 7 _- r=Jp ^ lfi/ ^ D - [ 2 , 2, 1] -^7*~ 30 
5-x>-2, 3-^;^WU', N- (h'J-7 

^n^f-;!/^;^-^^^) -ti'^^o- [2, 

2, 1] -<-\7#>-5, 6-**S/-2, 3-^*;b 
TtfW-f^F, N — (*>7T-/1/X^*-^**^) 
/^>W5F> N- tt>77-;V7M-M* 

i/) ^^M^F, n- (*>77- 

f>) t7fM5K, N— (*>77-WM-^ 
^i/) ^71-^1/^ 5 Fn N— tt>77-^V 

jfc=ji/**j/) £5/*n- [2, 2, 1) -^7* -5 
-x>-2, 3-i>A^W5K, N- tt>77 4( 
=.^^h=7b**2/) -7-*W>^D- [2, 
2, 1) -^\7^-5-X>-2, 3->»;*W 
$ K, N- (A>77-^^-M^-» -7-# 
af-y-tfi/^n- [2, 2, l) -/\7#-5-x:v- 
2, 3-y****J"f5F, N- tt>77-WJb 
*x;W-*$/) -£2/*n- [2, 2, l) -^7#> 
-5, 6-*^>-2, 3-»^M5F« N- 

(4 -^.^;v7x-;bz;b7w;i/^=¥^) **5/>-f5 

R N- (4-^fJl/7i-WM- 7% 
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*/) t7fM5K, N- (4-^f;i/7x-^WM 
x;b#^» t7fMSF« N- (4-^Wx^ 
fl,XJMi=-A*t*f) y7x-HW5F, N- (4 

[2, 2, 1) -/\7^-5-x>-2, 3-y#;i^ 
dpWSK, N- (4-^fil'7x-;i'7;i/tx-M^ 
N>) [2, 2, 1) -^72- 

5 -X>-2, S-^sM/JJWPWSF, N- (4-* 
^7x-W^-^*^ -tfS/^D- C2, 
'2, 1) -^7^>-5, 8-**S/-2, 3-^;U 

5K. n - (2 - h u 7;i/#b *7;i/7 x-;i/ 
*/m=.;irf-*5/) ^^5K, n- (2-MJ7 
;b*a ^^;i/7xx;b^;i/7}-N-;b^-^i/) -?-77;W 3 

^ N _ (2 - h 'J 7;i/*D^f il'7x-^^*-' ,1/ 
* V i/) 7 x-K W 5 K, N - ( 2 - h U 7^* 

n^f;b7x-;i/7v^-M*'» -t^>*a- 

[2, 2, 1) -^7^-5 -X>- 2, 3-Pi3A/^ 
W-f 3F, N- (Z-F^MD^f^x-W 
;b7lxx;^#^) -7-*W^7?n- [2, 2, 
l3 -^7^-5-X>-2, 3-S?*^I«*^5 
^ N _ (2 - MJ 7MD^f ^x-^Mw )\y 
*W) -IfS/j^D- C2, 2, 1) -/n7*>-5, 

6 e/- 2 , 3 - w 3. K«re*&. 

[0 15 7] ffi©$f?S^x;b*;y— Mt£*Wi. flW.tf 

K t:"a#awiot#>;^*>&hUxx^;k -h 
D^>^Vl/-9, 1 0 - yif i^7> F5t>- 
2-*Jl/*7-K a- (4-h;bx>-^;i/7xx;i/* 
# W 3 7 ) —Oi»^7— F> a - (4 - h;i/X> 

yxF. a- (4-h;i/X>-7.;i/7Nx;i/^-^rW3 

-2-fl-^W7-F, a- 

-i-i/^D^izx;i/7i2hx 

hu;k <*- ww*=m*ms;) -i- 

^>^D^<>7x;b7-fe hxh U;K (4 

^) -7i-^-7tF-FV;k (5-*^l>**'* 
x;W*W 3 y - 5 H-f*7x>-2-^ 'Jr» 
-7x^l/-7t hXh'JM (5-^7;1'X;1/7n-;L' 
i W 5 ; - 5 H-f *7x> - 2 _> f - 
(2-^f;i/7x-;i/) -y-fehxhUM (5-^7 
)W\>-fc-m*V4 3 7- 5 H-7^T7x> - 2--f 
ij^y) - (2-?DD7x^l/) -7>-febXhU;i/^ 

[0 15 8] ^^<0lttill«5MHIBBtfev^, 4#tc 
bv nx;u7^- hft^Wctt. #a * > 
7.;y^>^hUx^7;k N— W7mn**fr*. 
m-Mt*&) tfi/^D- [2, 2, 1) -^7*- 

5 -x>-2, 3-i;AWSfWSK, n- (*>yy 

0 7 37McM J f^)t7f;W5R N- (2- 
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-T^F, n- (h'j^^a^^;!/^^— M*cis) 

-¥i/9U- [2, 2, 1) -/\^-5-X>-2, 
3 - 2**/l/rf«f W 5K, N - (A>77 x;i/7Jb*X 
^f^W 5R N - ( 2 - h D 7;i/*0 * 

[0 15 9] (5) Spy >y7yKflte*fc mtfjKU 

t Fa * i/tt&mo i , 2 j yvy *J ?™*<um. 
— 2-7 h3f7 1. 2- 

t7 h^r ; >^7^ F- 5 1. 2— 

? h=3f 7 y*jy*J K- 6 -TJl/^x ;i^?T'&S. 

#*b<», i. 2-t7^;>^K-4-7;v 
jft-;i/»3mi , 2 —>7 b=3f 7 >£>"7S7 K- 5 -;ui/ 

^>i?T^Fx;i/*>^x-r-;i/^ 3, 4 20 

- h U hi Fa ^Ky-Jy^Jy. 2, 4, 6-h'Jt: 
Fa=*rS/"<:vV*7x7;X 2, 3, 4, 4' -T-h5tl 
FD^^>V7i;X 2, 2' , 3, 4-^h^t: 
KD^r^>l/7a:y^ 2, 3, 4, 4' ~xh5fc: 
Kn^fi/^>i/7iy>> 2, 2' , 4, 4' -fh7 
t. KD*i/'<W7i;>. 2, 2' , 3, 4, 4' - 
/O^ttKD^MV^i/'X 2, 2' 3, 2, 

6' ->^>^t: Kn^s/Ov^x^ y* 2, 3, 

3' , 4, 4' 5' -/\4p*tKa*S/'<>!/7x^ 

>, 2, 3' , 4, 4' , 5' 30 

yyy^sy^&V ; tf7>- [ (jKU) tFn^7 
iixf;H> wttftf* (4-tKn*s/7x=7i/) 

X*>, fcfT. (2, 4-ytFn^^7x-il/) x# 

2, 2-trx (4-tKD^7i- /W 7"a^ 

2, 2-bTT. (2, 4-ynKn*2/7x-^/) "7° 
UAy, 2, 2-tfX- (2, 3, 4-hUtKa^i/ 

=. ;bT i , 2 - * J y vyv ftui/* >$?x 
y&m* «*.tf4, 4' -j;tKn*s/hU7x^ 40 

4, 4' 4" - hUt Fa^ri/hU-7x-;b^ 
4, 4' 5, 5' -^5*7^-2, 2' 2" 
-h»Jt:FadrJ/hU'7i— 2, 2, 5, 
5' -?h^**;i/-4, 4' , 4" -hUtFn^rS/ 

h>j7i-;wi!x i. l, (4-tFa 

^J/7x^) 1^7, 1, (4-tFn^rS/ 
7r^;i/) -l-7z-^7, 1, l-b?7> (4 - 

t Fn3fi/7x^;i/) -l - (4- [l- (tKa*S/ 
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> £?7 ^ F^^>Sfx^r-;i4B. #8*1* 2 • 
4, 4-hD*^-2' , 4' , 7-hUb:Fa^> 

-2-7xX;b75^>, 2, 4, 

2' , 4' , 5' , 6, 7-^#tKD^-2-7 

x z;i/77A7f1!feS. 

[0160] *«w©jK2«atf*^ffl7* h uy* h 
nsriHWi, ^c«t y 7* h us;* Mcw§sft**» 
so (c) z%m&^ftbfrx^&wmv>Mx°i®&^ 

isKrow. mmm. 7*vha-7m # 
« astw. ^ixtwj. «-*«ai. #*t»J& 

Jf T*t^5|W»tM6fb£^Xfc*«fc ^Ttt. 7x7- 
2{iJiU:(Z)^K^^=&W- ; ei'^^-^ 

wc#*b<i*. wdu4*«»t 
x ^f>^^/-;k >f^^V-;k tf57"-;k 

X kfU$i», 7'J7, -fS^/UV, b^VUX 
bf^9 7^7 U >S:t>*7 5 7 7^^;^^ 

^ 7=7, 7$;7MM. 7;i/W5>'i< 7 
577'J-A* 7y-^T^7S, 7^^*. 

7fA*. 7S/-n^-#S^t 7U-;i/»- 7 

#«T*bv^^»b^©^S'J^J^^^ 
i*. fy-Vy. 1, l-^^^^T-^x 1. 

1, 3, 3-?h7^^^*7-^>. 2-7^7kf'J 

3- 7^7t?yi?>, 4-7S7tfJ^X 2- 

^^;i/7^ 7 try 4 -s;^^7S 7 tfy ^ 
x 2-s?x^75^brys?>, 2- (7^7^^ 
M tfy^x 2-7^7-3-^^;btry^x 2- 
75 7-4-^^;i/tfyyx 2-7^7-5-^^1/ 
try^x 2-7^7-6-^^;i/tfyy>> 3-7^ 
;if;i/^'J^X 4-7§j3L?-fr\£V&ys 3-7 
s^D'Ji^ hf^i?X N- (2-7^7x7 
;b) bf^5^X N- (2-7^xf;b) If* US? 
x 4_ 7 =y-2, 2, 6, 6-7h5^7;bbf^y 

4- tf^yy7tf^y 2— ^7fcT^y£>' 

^ (2-75 7x7;i/) bfa'jyx b^V- 

;k 3-75 7-5-^^;i/t:°5y"-;K 5-757- 
) 3 _^/i,-i-p-hy;i/£9i/-;u hT^yx 2 
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j'trusyx 2-w i ;yx 3-kf5yjx n- 

■iVmm*. 4 0 8, 3 1 8*, *H#fF»5, 6 0 
9, 9 8 9^, 3KBSftmS5, 5 5 6, 7 3 4#, 3- 
av;tWflW(|7 6 2, 2 0 7f> K-rvWWM, 30 
6, 0 6 9#, 3-n?/tWBW6 1 1, 9 9 8#» 3 

-ny/«WWI8is, l l 3#, a-nv/^fW«6 10 

11, 9 9 8#ft&ftBNftgl5, 4 9 8, 5 0 6^fC 

Wl M^filO l ooMHPSfeya*o. oo 
i~i ofiggp, $?^u<iio. oi~5ajwe» 
-tcDitfo. oo iMMM*wjrt&*9te* $®ffl 

#©~y^-rv\ mama* wimr'&Mt&m&s 

mtms ( r W& ) feXfc^TS, m«3- 
ayA*f#ffr3l7 1 0, 8 8 54f, #»#ffFlS5, 6 6 
3, 0 3 5f, #IWfffrlg5, 5 9 5, 8 5 5#, *S 
4$ffP£5, 5 2 5, 4 5 3#StK3-nyy«^f^6 1 

1, 9 9 8#JCgS®S4xT^-5. 

[0 16 1] aUSffl«Dft-6*i: b*taKMfcS#r (c) © 

ISOil Yellow #101, Oil Yellow #103, Oil Pink #31 

2, OilGreen BG, Oil Blue BOS, Oil Blue #603, Oil B 30 
lack BY, Oil Black BS, OilBlack T-505 ("t^TOrien 

t Chemical Industries*! (H#) $£> , 9 
-f h (CI42555) , tf-JWUXlsyh (CI4253 
5) , U--?5.yB (CI45170B) , ^^fsA h?V-> 
(CI42000) %tf*?-l>y7)l- (CI 52015) T*&£. 

[0162] vmmm (e) t, itm^^u 

«5^*fe*C»CilI;i.TJ:<, -^MCty, #58$® 

lt«, ^i?>7i;>s p, p' -j-Y^if-fr 

>J7<Js<>^7*J>. P, p' -fh5if;Hf 
;i/7S M>i/7i;>, 2-^nn 

-fer--75tf>T, 9, 1 0-i?7i-Jl/7>h 
9-7MV;>, 7th7i;x 7it> 
hl/X 2--h0 7Wl/X 5--hR7-fei-7^ 

>, ^^;x 2-^nn-4-_ hn7-'J>, 

N-7-te^;b-p--^n7-'J>, p--hD7-U 50 
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X N-7iZf-;i/-4-x hD- 1 -y-7f\fl'75X 
tf05 5F, 7>h5= 3 tVX 2-x^;i/7>h5^r^ 
X 2-tert-^;i/7>h5^yX 1, 2 -'OX 
7>h5^yx 3-**71/-l, 3-STT!f-l. 9 

-KyxyyY^^jy, i?^f;i/7trx 1. 2 

-t7rJf7X 3-7i/MVJ>ff#; 3, 3' 

-#;i/jj?x;t/-tfx (5, 7-^ h#S/*^jKx/i/^ 

V'J» , 3- (7D-f^^U» ^7V'J>^, X 

yt-yy, u—#$.y* x y h a yy%.rf=i □ * 

[0 16 3] ift&O^^f r-;Ht^0li, 

[0 16 4] X&3®t)J&3«!! (c) f±, nft-JMI 
XJ4IIICD**£/AW»»t3ia*^*>*T. -f<T<m 

It, M*J£Arimitsu, K. et al. J. Photopolym. Sci. 
Technol. 1995, 8, pp 43; Kudo, K. et al. J. Photo 
polym. Sci. Technol. 1995, 8, pp 45; Ichimura, K. 
et al. Chero: Letters 1995, pp 551fClB^£*VT^ 

[0 16 5] as, jmmnmmm^m&'^m-f 

fn-;i/7thx ^f;nwhx xf-i/>£*y 

^•ji,x--t-7U 2-^ h^pi/x^;i/7-te^-h, 2-x 
h^i/xf-;u7-te^- S, 2-xhdrS/x^y-;i/, ^ 
x^;i/^*y a-;i/S?^f;bx— x^ u>yy n- 
r;u7-fe^-N, ^nfcTU^yyn- 
;i/x-T-;k tf n-;i^E/» ^f 
;bx-^;i/7-fe^- h, h^xx xf-;i/7-fe^t-h, 
:*?-;i/7£#-k x-?;i/5^^-K ^f;i/^h*^ 
■^Dt?^-K x^l/xh^pi/^Dkf^-K ^f 
;i/tr;w^-h, x5=-;i/tr;wN'- h, tf;vtf;i/A- 
b, n, N-^*^ ;i/^;i/A75. K, ;i/x;t/*;^r 
K, N-^f-;i/fD U K>SlKx- h5t: KD7^>^ 

mtJ2-^ h*S/xf-;b7-fe#-k x^L/>yyn 
-;«;if;n- r;i-7-fe^-h, ^Dtfu^^yn 

n tr*^- h, x^;i/x h^ri/^n fc^y— hxtfxf- 
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y, -€-tu±. #?&8©5Sii, iixi±mcj:y*$ns 

[0 16 6] |Hffl^feJS«Kfll*6ifc*^**. 

WAHftfy **i/x* u>7; wwx-T-^Bi flit: b 

•5Vi/x~ T^fttfrKUtf^rS/xf - y>;t U'f ;i/x-x;i/ 10 
7**y ; /Ky^s/x-fu>7;wu7y-;i/x— 

;i/X— r^iRtJfjKy ^xf- U> y -)l>7 x ^ -;Ux 
— r;i/T*&y ; /KU^^x^U^/^U^^nt:' 
byy'n >y >? ruK y v-, y;nf* >/B§fi^?x^-5=-;i/ 
M^bTiiy^t^y^^y^-k y;i/tr*y 
^y/tji/^^-K y^/tf*>^y^-r75-h, v;i/ 
tr^y^^i^-k y;i/tf*>r-y;frU7-hT& 
y ; ymuit^nwimm. 0JAtfF-to P eesoi, ef3 

03&tfEF352 (New Akita Chemicaltt (0*) 8© , Meg 20 
afac F171&IKF17.3 (Dainippon Ink & Chemicalstt 

(0#) S© « Fluorad FC430SD t FC431 (Sumitomo 3M 
tt (0*) > Asahi Guard ACtflO&tfSurflon S-38 
2. SC101, SC102, SC103, SC104, SC105&OSC106 (Asa 
hi Grasstt (0*) $© T&y ; HcKIS) */Q^>jK 
y V-KP341 (Shin-Etsu Chemical?! (H*) S8) T'S 
*J ; 7 ? 'J /l/Xt±* * ? U )V (=J) tKU v-Poly-f low 
Now.75&yJN0.95 (Kyoeisha Chemicaltt (0*) $9 7* 

O. '5fflHUe*TT?*6. *HB?S^H*&7?Xtt2« 

[oi6 7] aBKn «jaMDttF*K&«tic j: y«stc*s— 
tcawu WAii^try 3- k gat -j-^a-k 

-5-3-1*7?*$. tfe, wwsagttfesjwwc- 
«fwcareu 9c(cs£icsmn (an) 
tticawftsii:%^ier**. wnm Rxf 
w& msmm ©ttJtix mm^mommcm 

BfcSU -ftf^JHtbTy * V r-©Jf£*«Jt(c 

»*. wit m us>*h<©«##£js-rs# 
^•t5ias«fcy<s<«;wn«*fe*v\ hkwk. k 

6 0-16 OTCCDttHT**. 
[0 16 9] USJaMHJttt. *CflWJCB8Wa*i*. 
*8l WSflggft fit. fl^fcWBbT^fcifcib&ttfe 

y&^-tsvx^, MA«m ftv**XttMBfc 50 
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l^yy h©»ffifclfiQKK:»Sfctii/-- if-^Xte*? 
^y^Kfe^TtefflSftSiotc, a^o^WXtt 

fc&^S-frSiilTf&S. 08Af*Journal of P 
hotochemistryand Photobiology A: Chemistry 1997, 1 
07 pp. 275-281 T©A. Bertsch; J.Y. Jezeguel; J.C. A 
ndrelC^yatfOffset Printing 1997 , 6, pp.34-37T 
CMC. P.NicolayCtyfialRSnTV^SJ:^^ x^*^ 

[0 17 0] ^&«8»T*nid3IWBIolfe 

mcftoZ.t : b-Z*g&. 60-16 O'CcDSgfegfifcL 

awut ftsi&itraw. iaia©«w©^Ta^#{c ^ 

AH h^U- hSrftffltS*^, 10~3OO» 
TTl/^x h<o*«SHaMiJcfev^TSft7?**ii:*«a 

[0171] m&ttk&mztx wmowL smwr* 

ICfi^Tiynf^^HOTSti^^StlSo iMl7f* 

s&fiSfiT?**. uy^hjswreflWcwKtt-7-n/Ay 

3ttttt& mW5K»©fc«)K:«ffibTJ:V\ ^©<ke> 

*«(WR»i. «At««iWbt- h y ^ < y y 

n/7^y, n-yntr;u75>, i>'x^;v7$x 
n-yDt.Vb75X MJ X3yi/7SX ^^;i/^xf- 

y-;i/7$y> hyx^^-;i/75>> ^E9?S7K^t7 
>=Exy jujr 9ULOrr b 5 ^ f-;u*SMb7 y^xy A 

li, HHWtC0.5NJ£Hrt7?*5)!»«, jWP4«Wi+*«lC 
ja«ft*jST'*JRSiT,*. iiti »0. 1-0. 30 
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mz-frytu^-y-jy. 2-x^>x* 

y^'&y^WmMt, Butylcellosolve G^WSflO / 

[0 17 2) #8t8ffl£lBtt. 

(1) ±IB^IBIR$*ifc*^»aia*»«:i6fi»caWIU: 

(2) fiiR5cti5:6 0~l 6 0°C©SJg^-^U; 

( 3 ) 1 5 0 nm~ 1 5 0 0 nmcDifcgCDftfC «fc »J ftfttCjig 10 
S-fb; 

(4) #£{C«fcy, ilM^«:6 0^-1 6 
jK^. hx*xiK-$?ir— b ; *bT 

(5) SfflUfcfeMSTA'* U fWBRK =t y3*»"T*, 

[0 17 3) M6$ltt#, 1 9 0~4 5 Ora, 1 9 
0 ~ 2 6 0 xm(DW.^mM(D^yM.^MmSAZ «fc »J 

[0174) #2&!§CD7tf h U^'X Mi, ffiiXfc U V ^ 
57tt#t, ^CigVv^S^tWcfcW©fe«)«>iSV^^ 20 

[oi7 5) *mm<m^zffiat&^&ttMm±> 

^"7. h^L < tiHX£ l/^'X k JtiNBBftL < ttiMK 
h 5 yy'X 9 - l/S?7* h (TFT) <Z)$gg ; fp»» 
SE& mx\i.7ty*vYmmm%h<\$*i>V-y-7 
vyb*9-yy>u ffl&w>^v*yyyL\*smv 

t«iinafem«*ucjscTSE*. 30 

[0 17 6) *9B%0ftBJ&fe& ttz. -t^ziDfm 

Mx.ff # y ixf;m jK y x^- i/^-f * i/- K 
iKy*i/7^>iHX»iBfflfct^o-^S:*tf) 
fc&<7««^ bT, #cm©J^T'« b < 3S«T- 

JS. flMtfcfNi. Fe, Zn. Mg. Co, 4flCCuJt 

[0 17 7) *^(i, *fe. Ifc^rFTSBBSftfi 40 
#Ji;bTCD5£I b, lib, nibJOft^ttcDftracBB-t 

£ft©ag«#8r?a& y , si b. lib &tf/xtti 1 1 b 

(TMb^ £ J^BtfM t&i&tCfln*. , 1 5 0~ 1 5 0 Onm© 

bjumimtm^g b < □ ^5 7*©iB»©fe»<& 50 
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b, IIbXttIIIbCDft-^®^s nflUcSSBUR. 

wk>?, Bens®, usaaa*. k^-vim 

-, b-^'7 h xttMBNHA£ b < ttsfcn 7«t©ffi 
fltt. *7-7^;b^-xii-ft#W(cififiI$nfc 

I, iixtilii©<b^*®«fl3JCWt*. 
[0 17 8) JJB^BBClB4bfeJ:7tC, ft&ttffitBA 

sK y v - flBtfr e> ®awi 4» - «S8tt(SfflBS©I»S fe« 
[0 17 9) #3W©**S/ASIiaKtti, mii 

4#BB^4-3 28 5 52*Xtd*BHf«»5 f 2 3 7, 
0 5 9^C|B®SttfeJ:e)^, item*. pttWWfcl/fc 
h^fe7!)»1-S^#4^^tC^S-tS^ mil fT" 

JWbS/X-?Att. 3-0^/^1^19 9, 6 7 

«fflT?*-s. -fe^btciD^x, »ffflWH-®S!-i 
MQBMMi («A«a-n^tw«»6 4 8, 7 7 o*. 

3- D V A^mm 6 4 8, 8 1 7 *R&3 - 0 V JVffi 
^74 2, 2 55 ^IC|B«$ tlt=. «fc e> IC) CD^iC®^ 

3-D>yA#fffgl6 54, 7 1 l^Cf3^S*lfeJ:pK: 

[0 18 0) pHSgHSmX»±«ftaB»«:^*^«» 

«^Xttffi#^^^T«l*ft^bt«^T^S. 4f 
tc, U V-Xii I R -^©«fc 5 iCAH©BBJC^pj^*3lfc 

[0181) *«tc. *tt7^*us3W«pt»»ce»6^ 
1-4 3 «fc >mmm$ 3 T*osm>m^tz>z. t ^-es, * 

[0182) mwitcky, i^ot*?6f®^i. 
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v xT, #Jx«T"k * - ;HrtHblMBiffl«-«!« 3 Btt£ 
[0 18 3] -uwiCjt«*«-*^ffiMfli^ ttttK 

e><z>*iwi*. mtf*^>, 9i/7, 

er, Sarx, Lackkunstharze (Munich, 1971), PP .86-123 
&tfpp 229-238XliUllman n ' Encyclopaedie der tech 
n. Chemie, 4th Ed., Vol. 15 (1978), P p.613-628X» 
Ullmann'sEncyclopedia of Industrial Chemistry, Ver 
lag Chemie, 1991, Vol. 18, p.360 ff., Vol. A19, P . 
371 ff.ClB«SftTV*5. 

[0184] Mjeiwfcfev^, asfflBRttW*^ 1 * 

73 JWt&Ki* t<D«li:Ut«, x~r;WtX&#- 
x-fMW55X >f 7X^X1***^ 

S/*^-XttN h*2/**7l/-* ^ 5 >) 



y ex;i/7iz # -;i/SB?b< ttJK'J ifx;i/7;i/=J-/MS 
jttf 3 , 4 - vy. Fa - 2 H - fcT9 2 - * MK>» 

i«-««birWHPk * y gB-«6*ff e> - 

»-*&7f U ^b<tt#y x^JVWffik gP^-Kilc 
**»»bT v**U tfx;u7-fe * b < 

tfJ.J.°Lebrun, H. Pode, Comprehensive Polymer Scie 
nee, Vol. 5, P.593, Pergamon Press, Oxford, 1989(C 

u^biswi <t y ^» 

;im 0ifcbTtt**^x;bx--r;u -fV7^t 
x;vx-x;k h 'J ^fn-^D^> b 'J e'x^x- 
x^ U 3-;vs^x;i,x--r;i/T-& U ; % 



2-tFO^W^~3. 4-^FD-2H-^ 
y(D3, 4 -ytKn-2H-f 7 >-2-^>« 
xxw?*y ; *x*x*x*Sl «fcbttti«K 
-;^f7 U >»^x;U =E ' -fctf S>~* ^< 

y K>xiiN-tfx;i/^;wi^/-;i/t'fe'2>. 
[0 18 5] &SBW©fc«>^ *Hrb?#S*t&*o££ 

M46U ifctttUVlHIfffllBIClBWa. 
[0 1 8 6] *9M* (a) «©ff«KJ:y« 

20 [0 18 7JSI, II*b<ttIIIXI*Ib. Hb*b 

<j*iiib®fli^»i*. **v€*i-««k:o. i~30 

mr/o, «a«o. 5~ioii% ^ci~5«a/ 0 

<Z)ST'»B^*tCiP^S. 
[0 18 8] *«H9tJ:*^ ^1, lb, lb nb, 

mxttinbcD-fb^i, mte&tmmvi--it&®> 

(b 1) , *fc*3*W«M.<d) , Jt^O (e) W 

^-oxb^ft (b i) , tt^J (e) mmm\ (c) 

l3JUBtCfB«anTv^. _^ 
30 [0 18 9] ii*u©«6#J (d) (DMtLXIZ. W 

s/^nT^7*^wr^>- e;7^dp^7-teh 

m *)7is»*xuy*** m * \>7wm** 
74 y**y mxt&* J-eyttv**. wcaw* 

40 -i-KFn*f-i-*^**^ 1 

!_^^-x^>, i-^^;u-i-tFa^ri/ 

_!_^^-X^>, 1- (4- (2-^KD^I 

hdpS/) -kvMM -i-fcFn*2/-i-^ 
-x^>, l- C4- (7*yn4 < n/** 5/Xh * 2/) 

jra^S/^rb^ (4-^UM>i») -l 
i - ; -^n;t>. l- 

50 (3, 4-^^71-^/) -2-^^-2- 
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■<y^MM - 1 -*?■)]/- 1 -viftv j-3L#y. 

M -If 7, (2, 6-^7;b^D-3-fU;b-7Ji- 

fc** (2, b^-'O^ 
;b) - (2, 4, 4- -*X7 

-iy-t^yY, ¥x(2, 4, 

-2, 4-y^>f-;^^fy7x-;i/-^7^> 
^i/Kxi±tr^ (2, 4, 6-h';^^;i/^>v r -i' 

^iE&DO^mili, *H#I^4, 9 5 0, 5 8 1 
^2 0a 3|3 5#~fS2 Iff. #3 5ffBKljlffl 

#JT-feU, -tCDftflt. *ffl#l^4, 7 7 2, 53 0 
3-D v/«ltW»7 7 5, 7 0 ^H#I^ 
2, 3 0 7, 4 7 4#, 3£H4fffFlg2, 3 0 7, 4 73 

^mmmmm2, 304, 4 7 2#{cgg*stiTu 
mx\ssmti^yy.\t^ir^y hymm#-tm&& 

[0 19 0} iiADO^P^SKDS^-SMi: LXlt. i§ffi 

mt-^m. m7t&<<y"M)i-<)\/**yF mom®* 
wmtwit, mmmm*, 9 50, 5 s 1*, *i 9 

ft 1. 1 7-2 5lcfE*S*u:v^) 

mem. mx\im^m^ts-^^m^< »w > F-f 

(*4x&^ *H4$I^4 , 9 5 0, 5 8 1 ft 
18fl, I. 6 0~ftl9ft I. 1 OtCiSVvrjWBS 
*v&) X&^n^>#^xx;i/-ru>-$: (ID ^ 

^n^:>^i?x-;i/) (11) s\*cV7)i*ufcz.y 

coign *ig&K& 3m-mm%z%mmx 

H*K£tt8ftma*fteft o X J; v vtf. L-Tr 

feoTtiw «Mft£«-ts3Mam mil r ss 

«kVN„ ^4% feii, tfe, JR»A0f/xii*«W (MUX 

[0 19 2] $ifiiSK& *fe. 3t®-^fjMc&<^ 
TflWW^I^S^OJtllfiS^S:*^ «fc < . «*. 

«9sMTjfiiLfc»9. **t\tw--m. mm. 
mm mmmi mam. mmmxmm) 

[0193] uvwuai mx\tt. kd^s/^i-^- 



1 ■ 1 
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tt. iSSn©3i*W5t>f-KT$>»[ (HALS) 

[0 19 4] ^©Jt^^UVlSJl^j^T^S^Wtt 
TfBT'&6o 1. 2- (2' -tKn^^xx;!/) 
-"^/hUTl/-/!*. «*.tf2- (2' -bKDdr 

10 - (3' , 5' -y-tert-^f-;i/-2' -fcKD^iy 
7i-;i/) -^>yhUTy-;k 2- (5' -tert- 

-;K 2- (2' -nKa#2/-5' - (1, 1, 3, 

-M 2- (3' , 5' -tF 
DJf'>7i-;b) -5-^DD-^> i ;M)7V'-;k 
2- (3' -tert-^;i/-2' -fcFn=*£/-5' - 

^f;i/7x^) -5-i'nn-'<>i/hUT N /-;u 

2- (3' -sec-^;i/-5' -tert-^;i/-2' 
20 -tKP^7xr^) -^>yhl)T!/-;k 2- 

(2' -tKn^^-4' -*^^;v^i/7x-;u) 
-^y"FU7i/-A 2- (3' , 5' -£/-tert- 
7^;i/-2' -tKn*i/7x-;i/) -KyJVV7 s J 
-M 2- (3' , 5' -If*- (a, a-i?^^K 
>^Vb) -2' -tKn^j/7x-;i/) -^>yh'J7 
2- (3' -tert-7'f-;i/-2' -tKD^ri/ 
-5' - (2-*^^;i/^^r2/*;i/J}f-;t/X^;i/) 7i 
-M -5-9UV-'<»/bV7)/-J\>* 2- (3' 
-tert-^;i/-5' - [2- (2-^)V-^y)V 

30 -*;i/j}?x;i/x^;i/] -2' -tKn*i/7x 

x;i/) <> > /hU7 , /-;k 2- (3' 

-tert-7^;i/-2' -tKo*£/-5' - (2-*h 
7xx;u) -5-^nn-K> 
yhU7V-;k 2 (3' -tert-^U-2' -t K 
□ ^•i/-5' - (2-* h^S/^jffx^x-^;!/) 7i 
x;i/) -^>v f h , J7V f -;K 2- (3' -tert-7'^ 
;v-2' -KKD*S/-5' - (2-*^;ut#S/* 
;i/3j<x;i/x^;i/) 7x-;i/) S'J7!/-;k 2 

- (3' -tert--/^;i/-5' - [2- (2-xf-;i//\ 

40 df^;i/^-dr*/) ^;i//Kx;i/x^;i/] -2' -tKn^r<> 
7x-Jl/) -^> , /h'J7 , 7-;k 2- (3' -K-ri/ 
)\y-2' -tKa=Jr^-5' -ifJl/7i-il/) -'O 
^hU7 s /-;U^U f 2- (3' -tert-7>;u-2' - 

tKn*S/-5' - (2— *v**f-;i/**»/*;i/jj?x 
;i/x-?;i/) 7 x x;i/— <> i/ h U 7 ; 
2,2' -**Uy-\dX [4- (1, 1, 3, 3— r 

s^^^;i/^;i/) -6— <>^/hU7y-;i/-2— f 

;i/-7x;-;i/) ; /K'Jx^l/>^Un-;i/3 OOtCJ: 
S2- (3' -tert-7^;U-5' - (2-* Y^^il 
50 ;i//Kx;vx^;i/) -2' -t Fa="f->-7x-ji/) 
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>!/ MJ 7 "J-)l<D^XT)\sxW&jm ; [R-CH 2 
CH2-C00 (CH2)3) 2~ ("T% Rli> 3' -t 
ert-^;i/-4' -HKP^^-S' -2H-K>*/ 

[0 19 5] 2. 2-\^^u^i/Ky^yv=Ljy 

;i/**s/, 4--r£';i/**SA 4-Ff r s/;i/^i/> 4 
-'O^Mti/, 4, 2 y , 4' -hytKn^sot 
»2' -h:Kn*S/-4, 4' -y^h^rMBSW*^* 

[0 19 6] 3. MftXtdm^nTV^fiMW 
(Z)xx-r;Hl> «Atf4-tert-yf-;i/-7xn^-U 

y^>V^;i/UVJ'y>--;U ex (4-te 

3, 5-y-tert-^;i/-4-fcKn*2/ 
£&#8&2, 4~^-tert-^;i/^a:r:;i/X^^;k 
3, 5-y-tert-^;i/-4-hKn^r^S#^^ 
^x^l/^X^k 3, 5 - i/-tert- 4 - 

t Kn*i^f|IM-* *f^x^f M 3, 5-5; 20 
- tert- 4 - K K P * 2 - * 

-4, 6-y-tert-^;i/73ir. >i/X^-r;i/T**6. 
[0 19 7] 4. 7^U;b^x^x;MS> Miiia- 

;W - 2 -^^-^>K'J >T*&£ 0 30 
[0 19 8] 5. fltt-tf 

(2, 2, 6, 6— rh^^lz-fc^y "fe 
A*-k ex (2, 2, 6, 6-T-h^^^;i/-tT^ 

yy/W k ex (i, 2, 2, 6, 6-* 

5 - tert- 77)1- 4-h:KD*J/'<>y;i/-TD 
>g?ex (1, 2, 2, 6, 6-/^>^^f;i/t:Xijy 
Jb) X^Wk l -e Kn^pi>x^;i/-2, 2, 6, 6 

£<Z>*&% N, N' -ex (2, 2, 6, 6-fh7 40 

^f*;i/-4~e^y ^» ^^if^^u>^7^>i:4 

-tert-^-^^^T^ y ~ 2, 3, 
s-s-bVT&ytaM&fa hUX (2, 2, 6, 

*-k fh7^ (2, 2, 6, 6-fh7^f;i/- 
4-tf^yy;i/) -1, 2, 3, 4-7^>fh77- 

K li r - (i, 2-xat>y-f;i/) -ex (3, 

3, 5, 5-fh7^f;^tX7$/V>) , 4-0 
!/-Y;i/-2, 2, 6, 6-fh7^f^»jyX 4 
-X^7 , J;i/^^-2 > 2, 6, 6— rh^^^e 50 
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^u^x ex (i, 2, 2, 6, 6-^>#*^;ve 
KU^;v) - 2-n-y^;u- 2- (2-eKn^pi/- 

3, 5-y-tert-^;i/^>S^;i/) VDt— 3- 
n-**^;i/-7, 7, 9, 9— rh^f-^-l, 
3, 8-hU7-^xen [4. 5D 7=*>-2, 4-^ 
ex (l-*i7^;i/^i/-2, 2, 6, 6-T" 

s^^e^y^vio -feAA-h, ex 

Jl**i/-2 f 2, 6, 6-f*h^^^l/e^U^» 
k N, N' -ex (2, 2, 6, 6-f-h 

7-^f;b-4-bf/<yy;i/) ^^r^vyvy^y 
t4-^;i/7f;Uy-2, 3, 5-h 

VTVyham&to. 2-?aa-4, 6-i? (4-n 
-^;i/75^-2, 2, 6, 6— r-h^f-^/tT^y 

-l, 3, 5-hy7y>ti, 2-ex (3- 

-4, 6-y(4«n-^r5;-l, 2, 2, 

6, 6-^>*^^tf^yi?;i/) -l, 3, 5-hy 

7S»£1, 2-ex (3-7^;^Dt:>7^;) x 

zy^om&fy. 8-7*fe^-3-KT : iy;b-7, 

7, 9, 9— 5*1* 9**71/- 1. 3, 8-MJT-tFxe 
D [4. 5) ?%y-2, A-V*y, 3 - F"ri/)l>- 

l- (2, 2, 6, e-^-h^^^-e^y y 
;b) enyy>-2, 5 3 - K^s^i/- 1 - 
(i, 2, 2, 6, 6-^^f;i/-4-tf^yy 
M -eny^>-2, 5-s;*>t*»&. 

[0 19 9] 6. S/n^KS;T^ hm «Atf4, 
4' -y*^f W*i/-mxiJ K, 2, 2' 
xh + ^Wx'JK, 2, 2' -V-lC>rt-)V** 
y-5, 5' -y-tert-^;p-***— y Fs 2, 
2' -^K^>;i/^^-5, 5' -^-tert-^;i/ 

-#ap-y-xy k 2-xh^>-2' -x^;i/-^-^ 
-y R n, n' -ex (3-wf;i/7^;^Dif 

^)^^75K, 2-xh^S/-5-tert-^;iy 
-2' -XfM^xiJ Ffttf 2-xh*5/-2' - 
x*;i/-5, 4' -y-ten-^;b-^ifxiy Ft 
<Z)*B-£% o-j&tf p-* h^r^-afe^Co-^p- 

[0 2 0 0] 7. 2- (2-tFD*J/7iX^) - 

i, 3, 5-hyrs>>» «*tf2, 4, 6-hyx 

(2-h:FD^r^-4-^-^5 1 ;i/^y7xxi;i/) - 
1, 3, 5-hy7^X 2- (2-h: FD^P^-4- 
:*£*;i/;*^Xx-;i/) -4, 6 -ex (2, 4-y 

^7xXfl/)-l, 3, 5-hy7^>. 2- 
(2, 4-yt:KD*J/7xx;i/) -4, 6-ex 
(2, 4-Wf*7i-;i/) -1, 3, 5-MJ7S* 
y % 2, 4 -ex (2~hFD^^-4-7'nh: 0 ;m 
i/-7xx;i/) -6- (2, 4-i/*?)l7 3L-)l) - 
1, 3, S-bV7i?y* 2- (2-fcKn*S/-4- 
t?fW*^7xx;i/) -4, 6-ex (4-^^;i/ 
7xx;b) -1, 3, 5-hyr^X 2- (2-t:F 
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adpS/-4-Kf s ^M* - *'>7x-;b) -4, 

(2, 4-^^71=^) 3 ' 
>, 2- [2-HKO#5/-4- (2-tFD^>-3 
-•^^dp^-^DtT^/**^) -4, 6 

-tfT. (2, 4-^f;V"7x-;i/) -1, 3, 5- 
hVTify. 2- [2-fc FD3fS/-4- (2-tKO 

;b] -4, (2, ~ 

1, 3, 5-MJ75>X 2- C4-F^>^-/h'J 

2-KKn*S/-7i-*] - 4 . 6-bfX (2, 4- 

y^f;v7x-;i/) -l, 3, 5-hUry>T»*. 

[0 2 0 1] 8. iKK774 hWSctf^^^ H 

gg. ij 7. (yz;i/7x-fl/) *^7T>f K hU9* 
ij;^777^fK hW^JfW^x??^ h, 
7.^71; x'J h'J h-fr&bXVrJ ^ h 

■JX (2, 4 -S?-tert-^f-/l/7x— ;b) 7 4 

K ^yfS/MV^i'J HJ b-^'^7 7^ 20 
K tf* (2, 4-^-tert-^;i/7x-;i/) 
xW'Jh-^*X77^K tfT. (2, 6-i>-te 
rt-7*f;i/-4-^fA7x-;i/) /<>*xU MJ 1 — 
;V^77^f K VrJ/m^-'^^ 
U h'J h-J^^77^ K \£7s (2, 4-^-tert 

^X7 7-fK (2, 4, 6-hU-tert-y 

(2, 4-^-tert-7^;i/7x-^) ~4, 3C 
4' -bf7x— l/>S>*^7T>f K 6— iVXtf-fr 
**is-2, 4, 8, 1 0-xh^-tert-^;V-l 

2H-^>V Cd, g) -1, 3, 

6-7^D-2, 4, 8, 10-?h5-te 
r t-7f^-12-^;V-^> 1 -/ Cd, g) -1, 
3, "2-y****^*^>« ^ (2, 4-^-tert 

^ (2, 4-y-tert-^;b-6-^^;i/7xX 

[0202] *a>*>>%ft&&m* wz.imm 4 

[0 2 0 3] «HB»C«i«3WB«Rl (*^* 
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7, 6 5 2WciB«3ftT^a) , s-r^/nz-^-ru 

M« (mH *BWW»4, 366, 2 2 8^, 3- 
UvmmiSB, 9 2 8ft 
2, 1 8 8*KliB«S*lTV%S) , *h-*vU:4K 
(«*.«. #HWW«S5, 5 3 4, 6 3 3f, 3-0* 
/WFf55 3 8, 9 9 7^ #gl¥8 - 2 7 2 0 9 5ft 

^ 3 _ n>v ^ffH6 24, 5 8 0ftlCfBitcS4VtV> 
#^7 5 >S («*.«. *HW««4 , 0 6 9, 9 54 

*X(tfBR&M*9 6/4 1 2 3 7ftcfS*St£*v^ 

4, 0 2 6, 7 0 5ftlCfElK£*V£V^) , 

s/x n - Z'-ywy-z- 'J ha i^ymm^ y , nflft 

tCjmXOWWT?**^ 09*.tf«W¥8-3 2 0 5 5 1 
^ 3-CWWFJ&7 4 7, 7 7 1ft W7-0 
3 6 1 7 9ft 5-D^;M6 1 9, 5 20ft # 
gjpp6-l 6 1 1 09ft, if#B8¥6-04 3 64 1ft 
20 #i?6-03 5 1 9 8ft H^aW9 3/1 544 

0 05 00 5ft «Wff5- 0 274 3 2ft 4#HH*5 
- 3 0 1 9 1 Oft, WHPP4 - 0 1 4 0 8 3ft fflft 
4-294148ft 3-D y AWFfl3 5 9, 4 3 1 
ft, 3 - a V AWFfl 1 0 3, 294ft, *fflWflF« 
4] 2 8 2, 3 0 9ft, 3-ay/t«ff|P»3 9, 02 5 
# ' 3-0 yaffil 5, 2 7 4ft s-a-s/^^WBWS 
7 2 7, 7 1 3ft, 3-a-^«7 2 6, 4 9 7^ 
■SUitFJVWNRZ, 0 2 7, 4 6 7fttCi3*£*lTVN 
30 -So 

[0204] moymmvmm^ Mm-tzm&^&w 
[0205] s^»yj|jffes*ifcfflK®aft©fc«> 

tC, ^H#fFlS5, 0 1 3, 7 6 8ft«a*53*VtV^ 

[0 2 0 6] is 2±Wmm*. «^WE/N-f^U 
40 sSf5»WKcJ: y^c^bS^SiH^cS^v^^ 

3 fc^TSs-fb^ft^tn^ 2#s ©rn^tc <fc y 

©ffliiu-cii. MWKKWXttiliH- 
y, «T*n«3iW3te«Ki:^ xtt2#@oi l e^ 

[0 2 0 7] ^I^^^y^^Mx-ft-^J^^m 

50 ^, wtc& (mtfraWb^*>c*»J) 



(37) 

71 

s^cMHraK «k »J JlSrf * 3 4: *»Tf*. 09*. tf 7 v/<b 

&4fc 09*1/042, 2' -7l/bT* 

2 , 4 - i>** i/D - h u ;v) , h u 7-tfx V7 
% #1* bttefc: Kn^u**S/ K£b < tt^M-* $/ 

K tf 3 ~ D v )Vfflm 2 4 5, 6 3 9 

[0208] *iaa»*«iin?iw§©*i*©-5"b© i ^ 
Kiyawrr*, ^>nxi*«!Kt 

[0 2 0 9] nxttinoKb^ftli, 4fc& 

[0210] 7t* yi±wmw *m&m ottcfcytstt 
Arcs*) tut, iswic^x, r^^-f 

£SZ.£14, 3-D>V/\°#B^H5 9 2, 1 3 9*tCfcy 

SEfcrc?*S. #;i/#^>9>&tc;fctt£^©«ke>fc4b-£ 
^©f£W4, ilgf^&^ffibT#<3*tf:: : fc©<fc l J*b< 

^*ffi#^tt&#*-**b^&»*£fc£fc*. ^ 

[0 2 11] ;*^©**^AiHWtt*, ¥JPP 

^gMTS, M&WM.L. Renak; C. Bazan; D. Roitman; 
Advanced materials 1997 , 9 , 392tCiB©3ftTV*S. 

•t©j:-53&Aaf->'(bsnfe6RSW<yv-i4. ¥4*7 

*->-fbSnfe3te6M*f>f^--K (LED) ©ssttc^ 

^THraSttS:SEASSPFS*fi5aBSS:*-r*sKy -f 5 
KSHSBflO 6fla»bT^->-fbS*ifejJ<y-f 5 KJBS: 40 

mmms-wmm t ltw&o z. t #t?s 

[0 2 12] #$8iH©ffi£%«u PUWIBRrtR©*! 

TflWbT«fcV\ 
[0 2 13] #KjK'Jv-, ^Jx.«3KU7-y>^S:^ 
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«isni, m^Ri>w^g©sst©^to©^^gp n a a ^t>' 

[0 2 14] 5£l, 1 1 3G41 1 1 (Dit-SmZ^timfflilXD 
MfflSl 0!ia.tfXiWi:PH»c. ^15 0-15 0 

0, ffiU-tfl 8 0—1 0 0 0, #2;b<tel 9 0-7 0 

o ± j * - 9 <7M&oW3m*mSir 2>tffimX'&&. 

ffimT3b*>* #i£b-a4, mkr-9fi. ttjyy 

□ -&*>f WMC J: y K- 73 ftT 1/ ^ □ ^ 

U— 9*- ^Xvtcj: y ti*«-?^-AatJtx 

0/X^3t3lC«fcU^Jx.tf 2cm~l 5 0anT?fe-5c ji^U 

;i/^-3tvf#-g>) #tctb«KiM*©M 

\^mM^M^X'&s>o b^b, ;ia^^M*^ia^Mt 

-5-©Mtb-Cl±, Philips TL03!lTT?fc6. 'SMb 
iDc (fifeifcT) mtm<D^-f^X±^9 N;WC*5fco 

rn«:sift*ss*ri--&. ««^>f*-K (led) -e 

LT » 2 4 8 mT°fflM?2> Kr-F U— if-, 1 9 3 nra 
•eRSSft* A r-F ]/—y?-Xl£ 1 5 7nBT?B8Sft€> F 

^ 3 6 5, 4 0 5^4 3 6 ± J * - 9 ©?,g*©7KiB 

1, h^.t>'g^ST:-fe-g> 0 iWJJ&l/— tf-ysMaKl*. ^ 
ti, 4 54, 45 8, 46 6, 47 2, 47 8, 488 
RZ$514j-J*-9 0i«t'Wt57;i/d>- A it 
yU--*?-T'&2>o 1 0 6 4nmMt>*lC-?-©l|Zl&y { llH 
iCMift (-e^tlS 3 2nmXtJt3 5 5nm) T'H^-tSN 
d-YAGl^-f-t)tfflt*t5. 4 4 2nmT' 
Slrt-S^y OA/* K$ OAl/— y--XJiUV«SHT* 
jftM-?Z> U-^r- %>aWJT»S. 3.©J: O *cffi^©flMlt 

5:^5frS7* hv^^7©^l±, ^ST'«*<, MM 
3^fe I/-- y f -3 1 6if^^ll©±lC]£^tC«< Zl il^T*^ 

y, ffi^tc(s^s^iKa®«a*5^ii'^*>*. as 
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[0 2 15] 1iW©W-aSSBStt#ICJ:*UV«fbfC»b 
T, *«Wfl>ffc-6<»Tf^ ^^H£ift{£^3kg©*fcJtf 
©f^fflTTfitiaati*. -€-©±^<BK!tHu 00*. WSJ* 

^©^t^T, LTttPhilips TL05W»i&3fc*rXtt 
Philips lL09l^|cmMrT*&S3i:*tSfi?3tlS. WtS 
£©gft£^t&*rat^ft^§#^ 
fevy^T?*IB8^M«:i^K*fbT?g<&. r©^ 

-e^s. awbi*. JsmM 

[0 2 1 6] 'TfB®ia6Wti*«WS:3EK:SHBK:S»«-t 

[0 2 1 73 HSSW1: 2, 2, 2 - h U ?;i/*a - 30 

h 

1.1: 2, 2, 2-f'J7Mn-l-7i-M 
^/Vtf^fS/A 

2, 2, 2- h'J7MD- 1 -7i-W* -/>2 5 
g (0. 14 4^V) & 8 0"C©X#/-;i/4 0 raUC^g 

7>€-7M0. 5g (0. 15 1^)M*Bit 
MJ#A2 0. lg (0. 2 4 5^1/) &iS5nt"5. R 

UfeU WET"P*aftbT, 2, 2, 2-hU7;i/7fn- 

[0218] 1. 2: 2, 2, 2-h'J7^D-l 

2, 2, 2 - h 'J 7MO - 1 - 7 ; >t^f 
1/JU2. Og (10. S^U^AO Sfh7tFn75 
> (THF) 4 0nlK:S»U *?S*T'?&SP1-S. 50 
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fC 1. 3g (11. 7 5 I) =E 

;b) fetalfe*. huxf;i/7^>i. 6g (15. 9 

= v *m mm %° iBMafrtfcft o tjt? 5 a#p«# 

L/t, 2, 2, 2-h'J7Mn-l-7x^bx^; 
>*^i/A-0- (^^>^;i/^-h) 2. 3g 

(8. 8 3U«E/I': 8 1%) BuA (mp. ) #51 
~6 4"C©efe@fti:bT#So fiSBtfe, 1H-NMR 
X^^h;i/ (CDCI3) « S(ppih): S- 36 ( s > 3H )> 7 - 
47-7.63 (m, aOtCioTflBSM-*. 

[0 2 1 9] : 2, 2, 2 - h U 7/l/*n- 

h) 

2, 2, 2-h'J7MD-l-7i-M^>* a f 
S/A (££091. HC|3«c©tfey$St) 2. Og (1 

0. e^U'e/i/) &THF4 o«ncift»u *?sttn»» 

Mirz,. mfciz. ffltl 0-*>*U/l/^^*-/l'2. 
9 g (11. 6 5 U =e;u) & in*.feft, h 'J x^;i/7 $ 

> 1 . 6g (15. 9 ^ U ^;b) fettStrt'S. jKf&iB-n 

^S:0^t?2. 5B»ffilB¥U WSfx?- 
;i/T'ttffit*. ^&ffi&7K&t)^T'S^U MgSO 

y-y (1 : 9) ZmWmtVTm^tzisVZl'ffr-l:®? 
5>vi/3.^DVh^*5'7i'-lCcfcoT«SLT, 2, 
2, 2 - h U 7MD - 1 - 7i-^/Xii ; 
-O- (io-A^U^^t-H 2. 2g 

(5. 55'J=E^; 52 %) StjatfeOSEflsi: LT# 

lH-NMR7.^b;b (CDC 1 3) , 8 
(ppm): 0.92 (s, 3H) , 1. 14 (Z) /1.18(E) (s, 3H) , 1.40 
-1.50 (m, 1H), 1.66-1.75 (a, 1H) , 1.92-2.19 (m, 3 
H), 2.34-2.55 (in, 2H), 3.28(E)/3.33(Z) (d, 1H), 3. 
87(Z) /3.97(E) (d, 1H), 7.48-7.65 (m, 5H)(C«toTSS 
S-T*. 1H-NMR3^6>, ^fiStWi. Z%.tfEgm& 
©9 : 1 *H^T*2d-5 ' £ tfm <o ^Tfe-So i'^l' 
|^«)lCE-&t> r Z-I2ffitCfiJU^o 

[0 2 2 0] ^Sg^!13 : 2, 2, 2-h'j7MU- 

irjwW- h) 

2, 2, 2 - h U 7MD - 1 -7xXMJ / >*^f 

2/ a eases 1. iicss«®i:feysBBS) 2. og (1 

0. e^U'E/l/) STHF4 0mUC?^?U 7}c?§cpt-^ 

UK2. 4g (11. 7 5'J^b) &iPx.fe^ h'Jx 
^;i/T5>l. 6g (15. Q^U^b) &?iJP-t^o 

M^^^o°c-r-5B#p^ir#u mm 

(Dn^&z^^X'mmLX. 2, 2, 2-bVy^a 
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- l -7i-jnit; yilr*i/Jx-o- (4-^h^> 
7i^WMt-h) 2. 3g (6. 5^U=E;i/;6 
1%) imp. : 6 9~7 3iC0B#lSffcfcl/T»S. 
flKSS:, lH-NMRX^ Mb (CDCI3) > 5tPP 
m): 3.92 (s, 3H), 7.05 (d, 2H), 7.38-7.58 (m, 5H) , 
7.95 (d, aOfCfcoTStB+ft. 
[0 2 2 1] |gflS0lj4 : 2, 2, 2-hV?JMtV- 

1 - 7i-^/i^; >^-drf>A-o- 
h) 

2, 2, 2-h'J7WO-i-7i- ;i/x#y>;t3F 10 
(2060! 1. UCtmnt&VWg) 2. Og (1 

0 . 6 5 U =E;i/) % T H F 4 0 ml {Cgffl? U #»«fn??fr 

jgSEK, WCl— fr^-fc—KZ. 6g 

(11. 6 $ y &&n;ifetfc> h U x^;i7 ^ > 

1. 6g (15. 95^;]/) SrSftrfs. jRj&»£44> 
&0iCTf4B3ffifflH$U ##ef»tc$£^, W^x7;bT-« 

#^&7K&t#^T'Sfc?£U MgS0 4 ±T' 

i3HIRlCJ:oT!HBHbT, 2, 2, 2-h'J7MO-l 

-^ai— >^-Jr$/A-o- (1 — 20 

3ft-}— M 3. 7g (9. 8$'J^;9 2%) £m 
p. : 9 6—1 0 4V,(DB^MWhhXm^>o 
lH-NMRX^? h;b (CDC 1 3) , 8 [ppm] : 7.23- 
7.38 (m, 2H), 7.43-7.85 (m, 6H), 7.95-8.05 (a, 1 
H), 8.18-8.27 (m, 1H) , 8.37-8.83 (m,2H){Cj:oT5i 

[0 2 2 2] : 2, 2, 2-h'j7;i/^D- 

1 - 7i-;i/X^; >;t=*fi/A-0- (2-^-7^;i/X 

2. 2, 2-hy7;i//«-D-l-73:— ;i/x^y>^ 30 

i>A (mmn. lKmzvt&vwt) 2. o s a 

0. 6^y^;b) &THF4 OnlKUSHU *JS*T?^ 

sp-ts. j8*£, *fb2— ^-7^;^;^— ;i/2. 6g 
(11. 6 § y =em feinjLfeft. h y x^;i,7 5 > 

1. 6g (15. 9 ftstarrs. iSJBSft^to 

&or:T?4BSiaiaB¥U ***KttSf, B»x*-;i/Tjfc 
iotMUT, 2, 2, 2-h'j7^n-l-7i 

x;i/XtJry y#*ri/2*-o- (Z-i-y^JWifo-f- 40 

h) 2. 8g (7. 7 0%) Jmp. : 1 

i 7~i 2 oxxD&&miktLTm2>* flats, ] h- 

NMR7^ h;U (CDC I3) , 8 [ppm): 7.37-7.58 
(m, 5H), 7.64-7.78 (m, 2H) , 7.92-8.09 (m, 4H) , 8.6 
3 (s, lWlCfcoTflffltt-*. 
[0 2 2 3] fg|£#J6 : 2, 2, 2-hU7MD- 
1 -7i^H^;7« , >A-0- (2, 4, 6-h 

y ^f;i/7i^b7^t- h) 

2. 2, 2-hU7MD-l-7x^ ;i/x*y>** 
i>A (Mfll. lKK«©4lfeyWa) 2. Og (1 50 
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0. 65y^;i/) &THF4 OmlfC^U 7jc?StpT^ 

sp-r^o 2, 4, 6-h'j^f;v7i-;wb 

tcMD'JK2. 5g (11. 6 5y^;b) SiD^fe 
ffe, hyx^-;bT^>l. 6g (15. 9 ^ U =E^U) £ 
iiftrTS. £JBffi£#«:0iC-e4. 5HWU 

tptaff, g^x-^^T-ttffi-r-s. ^awB&TKXDsts* 

2, 2, 2 - h 'J 7Mn - 1 - 7i-;i/x^ ; 
i/U-O- (2, 4, 6-M)^f^7xXMMt 
-h) 3. 2g (8. 6<y^;b;8 1%) £mp. : 
9 0-1 0 31C©B6IH#fcLT4»*. *H- 
NMR*^:7h;i/ (CDCI3) . S(ppm): 2.34(E)/2. 
36 (Z) (s, 3H), 2. 60 (Z) /2.68(E) (s, 6H), 7.00 (m, 2 
H), 7.40 (s, 2H), 7.47-7.58 (n, 3H)IC k^TVmiT 
5„ lH-NMR^e>, gjmste. ZMEItt*® 
4 : im&WZ*$>£Z.£-tm<c>frT-2b$>. 

[0 2 24] HJg^j7 : 2, 2, 2-h'J7MD" 
1- (4-^f;i/7ix;i/) x#7 >;fr3r$/A-o- 

(1 o-*>*;y;i/x;i/dxt— h) 

7. 1 : 2, 2, 2-h'j7MD-l- (4-^f 

ii/7i-;i/) ^ jy 

h;H>5 0. 5g (0. 54 3=EJl) Tft&A-V*?- 
;i/7$;tf'Ji/>6 6. 3g (0. 5 4 3=E;i/) &CH 
2 Cl27 0 0mlcpT'M^U 7-^«>fe7&*|I-rs. « 

«k, MfchV7)\'*nmmi 14. o s (0. 543 

*;!/) &Mflnbfc«, AlCl3l6 7g (1. 25? 
;b) &gP£4C#ttTiD;tS. £^MT«*1 
j$U CH 2 Cl2T*ttmt-S. ^#tB£ 

*JjfcU MgS04±T-S9IU «*Tr*. 9 
OtJ/l 5mmHgT-^SLT, £$c^4 9. 5 g fcflfifeCD 

[0 2 2 5] 7. 2: 2, 2, 2 - h V yjV^Q- 1 

- (4-^f;i/7i-;b) x# 7 yir^-yi^ 

2, 2, 2- h'J -7;b^D- 1 - 
;i/)x^7>49. 5g (0. 2 63?;!/) £80"C© 
x.#J-)]/2 5 OBlcaSjS-rs. tSf»t»C. Tfcl 2 5mltC 
SDKbfe^bt KD^t/^^?— 17AI 9. 2 g 
(0. 2 7 6?;i/) fttJ(HMtf-hU9A3 6. 7g 
(0. 4 4 7^1/) SrSlia-rs. SJ»SB^B»'S:3. 5^f 

S. KiiilCioT, 2, 2, 2-h'j7Ma-l- 
(4-^5 1 ;i'7jcx;b) x.9 J ytti/l*Z 9. 2gfe 
mp. : 54 — 6 8'C(Z)BfeH#:i: LTff^o i©5^Mf 

[0 2 2 6] 7. 3: 2, 2, 2 — h U7MO- 1 

- (4-^f;i/7xx;i/) 3L#jytti/i*-o- (l 
o -73^y;^;i/^- h) 

2, 2, 2- hu 7;i/*n- i - (4 -^f;i/7i- 
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)V) x#7 yit*ci/2*Z. Og (14. 8^1)^1/) £ 

THF3 0mlO8»U MlCiotW^. 

IC. atftl 0-*>* 1)^^-/1/4. lg (16. 

hUxf-;i/7?>2. 3g 

(22. 2 s y *;t/) *»T6o jSjeas** o*ct- 
u awB-r*. jssss, a^x^&t/^-y-> a = 

9) SrSlfltSte bTJB^5, S/U*^T»©79y2/3. 
*BVh^7^-K:«fcoT*»b"t, 2, 2, 2- h 10 

' S/A-O- (10-A>*UMMt-h) 3. 2g 
(7. 7$'J=E;i/; 5 2%) £*HS©«#fc bT#ft. 
#3t£> h;i/ (CDC 1 3) s 8 [pp 

m): 0.92 (s, 3H) , 1.14(Z)/1. 18(E) (s, 3H) , 1.42-1. 
50 (m, 1H), 1.64-1.74 (in, 1H), 1.93-2.18 (m, 3H), 
2.35-2.56 (■, 5H), 3.28(E) /3.33(Z) (d, 1H) , 3.87 
(Z) /3.94(E) (d, 1H), 7.27-7.32 (m, 2H) , 7.43(Z)/7. 
53(E) (d, 2H)lC«fcoTffiHS-r5. lH-NMR*»&, £ 
jftjfeli, Z^E«©4 : 1 ifctfW 20 

2/^/1/*:. K«ttK:E-RtJfZ-B!ffiK: 

[0 2 2 7] Ife5&®l8 : 2, 2, 2 - h V V)^U - 

1- (4-^f;v7i-;i/) x.n jy^r^yj^-o- 

2, 2, 2- bVy)V^U- 1 - (4-^f^7i- 
it) 3. Og (14. &THF3 0mHCig 

*x;i/l. 9g (16. 2^y^;i/) &*PAfe^ hV 30 
X ^ ;L , 7 5 >2 . 3g (2 2. 2$.V=£)l>) fciftfllrt- 

Mgso4±T?faiu att-rs. asts:, mm*-?* 

RZf^Vy (15:85) ftjffllKSt L/TfflV^*, */ 
'J AyM'CD7 7 7 ? O V h ^7 7 -f — tCj:oT!M 

SbT, 2, 2, 2-h'J7Mn-i- (4-^^;i/ 

V) 2. 6 g (9. 2 5')^!/; 6 2%) £mp. : 5 
6~6 71C©a-feH#i:bT»6. «3t&* *H-NM 40 
RX^£ h;b (CDC 1 3) , 5(ppm): 2.42 (s,3H), 
3.27 (s, 3H), 7.26-7.53 (in, 4H)lCfcoT«ffiW *. 
[0 2 2 8] 2flfeW9 : 2, 2, 2- HJ 7;i/*n- 
1- (2-^f*7i-;i/) x#7 >;*3ri>A-0- 

(10-* y ;i/7.;i/^- h) 

9. 1 : 2, 2, 2-b'J7MD-l- (2-*^ 

jb7i-ji/) x^;>yif;i/x- r-;n oomitp©2 
-7nth;i/x>2 5. og(o. 14 6=e;b) &tfv 

^*i/>7A4. 3g (0. 1 7 5€;i/) ^t, ^'JX-v 
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yx^/i/x—r/i/ 1 2 omi#© h U 7;utogf®?x7^ 
2 2. 8 g (0. 16 i^;W ©^{cjgin-r^o Effr 

3EK: 1 i§ia9W¥t&. 
T\ NH4C17K^K3 0 OmlS-^l^HCl 1 0 0m 

7kmm%xft&kx*mi>u Mgso4±t«t> « 

y ;i/i»© 7 5 y S' a- * n v h $f 5 7 -f - C * o T HSE b 

T, 2, 2, 2- h')7MD-l - (2-^f;i/7i 
x;b) x# y > 6 . 3 g bTf£5. 
[0 2 29] 9. 2 : 2, 2, 2 - h U 7;i/^D - 1 

- (2-^fJb7x-;v) x-ssyttfJ* 

2, 2, 2-hy7;Wa-l- (2-*^l/7x- 

x#7>3. 7g (0. 0 2 0=E^) fe8 0TC©x 
^y-;i/2 0mllC^fi?fS. ieHKC, *1 0nilK:j8»b 
fctfttKO^Wl/T^-^Al. 4g (0. 0 20 

^;b) &tfS»>-hy 7A2. 7g (o. 0 3 3t;i/) 

U M«S04±T?<SJ»U «*bT, 2, 2, 2~h 

IJ7MO-1- (2-^f;i/7x-;i/) x^y^^ 

[0 2 30] 9. 3 : 2, 2, 2-hU7Mn-l 

- (2-^fJl/7i-;V) x#7>2h¥S/A-0- (1 

o-*>*y;i/x;i/^7-- h) 

2, 2, 2-h<j7^tn-l - 

)v) 3L*jy**yh>i. 2g (5. 9^y=E;i/) &t 

fiftlO-A^'JW^-^l- 6g(6. 5^'J 
hUxf;i/75>0. 9 0g (8. 

9 $ y *m fc«t«rt&. bu&b&Qb* ox:x* 3 b^i 
jfbfcflt. n^x^;w?»ffi-fSo *ti 

*@5:*s.y f je*T*sfc}^u Mgso4±t«u am 

BSftx^-^&tJf^^-y-> (1 : 9) &* 

y97-f-CJ:oT«ttbT, 2, 2, 2-b'J7M 
n-1- (2-)tf;b7x-^) X^7>^^ri>A-0 

- (lO-^^'J^l/^t-h) 1. 2g (2. 9 

^y^'-n/; 4 9%) bT»s. flKfi%, 

1H-NMRX^ h;i/ (CDCI3) ^ 5(ppm): 0.92 
(s, 3H), 1. 12 (Z) /1.18(E) (s, 3H), 1.38-1.50 (m, 1 
H), 1.55-1.75 (m, 1H) , 1.90-2.18 (n, 3H) , 2.28-2.5 
3 (m, 5H), 3.25-3.38 (m, 1H), 3. 84 (Z) /3.90(E) (d, 
1H), 7.15-7.46 (m, 4H)JCJ:oTSlBi-*. 1H-NM 

z-sastcfijyiss. 

[0 2 3 1] : 2, 2, 2~hU7Mn 

-1- (2, 4-^f;i/7i-Jl/) x^7>^-^ri/A 
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-O- (1 0-J)yfcV)\s7>)\'fc-}--h) 

10. 1 : 2, 2, 2-hU7;b^a-l- (2, 4 

-v^^y^—M ^$jy 

m-^l/>3 0. 4g (0. 2 8 6^,5:^4- 
f Jff-)\s7i J tfU2?>3 4. 9g (0. 2 8 6^1/) 
?:CH2Cl24 OOml+T^U ^KIcfcoT^I- 

*^CAlCl38 7. 6 g (0. 6 5 7^;b) & 
mX.t-'&. *7KhU7;i/^D^6 0g (0. 28 6=E 

#&c&£\ cH2ci2t'fliffi-r^o mvmzTK N a H 10 
c 037^^5.^^^^ u Mgs o 4 ±Ti m u 

«-T-?>o 1 OOTC/l 5mmHg-e^UT, * 

m&£.$M 12. 6 g &*tfe®«# t LTff^o 

[0 2 3 2] 10. 2: 2, 2, 2 - b U ^vlctD - 

1- (2, 4 jy**i/i± 
2, 2, 2-h';^;b^-a-i- (2, G-v^f-fr? 

x#y > 1 2. 6g (0. 0 6 2^;!/) £80 
■C(DX^y-;P3 0ranc^t"-Sc ^IC. ?Kl 5mltC 

VU^-V^ry^-V A4. 6g (0. 20 
0 6 6^;i/) &tM1«bf-h'J<7A8. 7g (0. 106 

^«tS5:7K. NH47K^S.t>'ifcKT^U, Mg 
S04_hT^U ?^bT, 2, 2, 2-h'J^;b^ 

D-i- (2, 4 -v^^-y^-M ■^zjytti*' 
aii. 9 g zm&nimt vrmz, z\<Dmm%Lfc 

[0 2 3 3] 10. 3: 2, 2, 2-hU"7;^a- 

1- (2, 4-^f;i/7i-;i/) X# y >:fr^>A- 30 

o- (i 0-7(7 >*i);bx;i/rtv*--h) 

2, 2, 2-h'J7;i/pra-i- (2, 4-s7>^;i/-7 

^x;b) x#y >7f3rS/A2. Og (9. 2 5 VW) 
£THF2 0niBC?§fl?U iotW^. ^ 

&c, ttt'fbi 0-5b>7^U;i/^;i/jJ%x;b2. 5g (10. 
nu^i/) fcitj^m h'jiw^vi. 4o g 
(13. 8*u^;i/) £$5An-r6. R^I^i&o-ct- 

■t-So *«E&7K&m^T^U MgS0 4 ±T-|g 

«u wm?z>* vm^ nm^^R^^y 40 

(3 : 7) ZmmmtLXft^Z, t/U*^>T-©-75 
-vi/a^DVS^?-!-!:^^!^^ 2, 2, 

2- h'j7Mn-i- (2, 4-^f;i7i-;v) 

X^y >>fdr^A-0- (10-*>!fv'J^Mt- 
h) 2. 2g (5. O^U^V; 5 4%) £MS<Z>?£f# 
£LTf#"S. #tit£, lH-NMR^7 S;i/ (CDC 
13) > 8(ppm): 0.92 (s, 3H), 1. 12 (Z) /1.18(E) (s, 

3H), 1.38-1.50 (m, 1H) , 1.54-1.80 (m, 1H), 1.90-2. 

58 (m, 11H), 3.25-3.38 (m, 1H) , 3. 83 (Z) /3.88(E) 

(d, 1H), 7.03-7.28 (ra, 3H) |C <fcoT5tfg-t*>. *H- 50 
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[0 2 3 4] ISSfiWl 1 : 2, 2, 2 -MJ 
-1- (2, 4-^^^1/71-^) x^/>^i/A 

-O- ( 1 -^-7-3 L ;i/7>;i/^ — h) 
2, 2, 2-h'J^;i/^-a-i- (2, 4-^^;v7 
xx;i/) 3Lft;y?t3ri/<U o. 2tcSS*ctf>i: 

SUSSi) 2. Og (9. 2$'J^V) &THF3 0ml 

7^/l/5UI/#=JI/2. 3g (10. l^U^yb) &*DX. 
fetfe. hUx^;i//»* >1. 4g (13. 8 5')^) 
fcifttofS. £j^^*01C^6 0#IH*#bfc«t. 

as*Tise*u Mgso 4 ±t«u aw-**, jst 

»x^;i/S.t>'^^it> (3:7) &|g*BRi:l/T 

tcioTsft^LT, 2, 2, 2-hU?;W-a-i- 
(2, 4-i?^f;b7i-;i/) x.#;y**ri/t*-o- 

(l-1-y?-)lX)V&i—b) 3. 0g (7. 35';^ 
;b; 80%) £mp. : 8 5-1 2 4t©a6Ifttl 
T«-&o fl£ig&> 1H-NMR^^ b)V (CDC 

1 3 ) . Stppm): 1.71(E)/2.03(Z) (s, 3H), 2.28(E)/ 
2.39 (Z) (s, 3H), 6.77-7.13 (■, 3H) , 7.54-7.78 (m, 
3H), 7.95-8.03 (01, 1H) , 8.15-8.23 (m, 1H) , 8.35-8. 
70 (ra, 2H)»CJ:oT1*8W*. 1H-NMR*»&, 

f^|^CE-&tfZ-@g]®C«!) 

[0 2 3 5] $QSWl 2 : 2, 2, 2-hU7MD 
-1- (2, 4-Wf;b7i-^) x*y>#3rS/A 
-O- (2— f-y^fr^frftl — h) 
2, 2, 2-hi>-7;W-n-i- (2, 4-^*5SN/7 
i-^) x# 7 A (Hfifefll 10. 2 tCfB«©il 

fc l J$S£) 2. Og (9. 2 5')^) £THF3 0nil 

7^-;^;b*x;i/2. 3g (10. l'U^l/) SrftiA 
fc^ h'Jxf;b75>l. 4g (13. 8§'J^1/) 
S:jft!)Irt-S. aSa^*S:0TC"r6 0^IBffltt¥U ** 
4>Hi£^ @^x^-;i/T'ttffl-r-2)o **WBS:7K&t«CK 

-c»u Mgso4±^««u «-r?>c 

ifl8xf-;i/&tf^=Sr-9"> (3 : 7) LTfl^ 

i/ u ■%>f)vnG)y ! 7 v i/z. f a v h ^57 -r - ic«fc 
otlSlt, 2, 2, 2-h'J7Mn-l- (2, 
4-Wf;i/7i-;i/) x^7 >^-^ri>A-0- (2- 
h) 2. lg (5. S^'J^l; 5 
7%) S:^fe0?lW*i:UT»6. 1H-NMR 
X^^h;b (CDC 1 3) , efaa]: 2.05(E) /2.10(Z) 
(s, 3H), 2.31(E)/2.35(Z) (s, 3H) , 6.92-7.13 (■, 3 
H), 7. 61-7. 77 (m, 2H) , 7.88-8.08 (in, 4H) , 8.61 (s, 
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lHHcioTstfrrs. iH-NMR*^e>, gjmmz* z 

So 

[0 2 3 6] £86011 3 : 2, 2, 2-h'j7;b^D 
-1- (2, 4, X*7>;T 

13. 1: 2, 2, 2-hU7^*D-l- (2, 

4, 6- h'j^f;i/7i-^) x#y> 

^i/f l/>5 0. Og (0. 4 16^), &tf4-y 10 
^^;i/T^yt:°U^>5 0. 8g (0. 4.16^1/) 5: 
CH2C I26 0 OnKFetft^U #*§(frCT&iPf *. * 
*tC*t*HU7/ktni«8 7. 4g (0. 416=E 
fcffi&Dbfetfc AlCl3l2 8g (0. 9 57=E 

WU **i£ic$i^ CH 2 Cl2T'ttffi-rS. 
*aU MgS04±T«U SBfrtS. JSStS:, 1 
OOTC/lmniHgT^SLT, 7^f§g£^4 4. 6 g & 

[0 2 3 7] 13. 2: 2, 2, 2- MJ^I/tfn- 
1- (2, 4, 6-h'J^7x^)l#;>** 
S/A 

2, 2, 2-MJ7Mn-l- (2, 4, 
f;i/7i-A) x#.7;y6. 3g (0. 0 2 9^1/) £ 

8 O'COi^i ;-;i/3 OmlC^StS. ^IC, 7K15 
■l»C*»bfcftffcfc KD=^>;i/T> ; tx>7A2. Og 
(0. 0 2 9=EJ1/) 2S.m^-hU^A4. lg (0. 

0 5 0^1/) £M#trt£o fflSM^JItMU * 

*TS5H*U MgS04±-TiatU 8t*W*. 

/\dp-9->2 0«1^6®SieaiCJ:oT«fiRL.T, 
2, 2, 2-h'J7Mn-l- (2, 4, 
f;i/7xr.;b) i^;>^>Al. 9g£mp. :1 

19-12 5ic©a€s»a®?ia8T»»*. 

[0 2 3 8] 13. 3: 2, 2, 2 - h U 7/l/*n - 

1- (2, 4, 6-FU^fil/7x^l/) X.*jy3r*c 
$>A-0- (lO-jj^'JMMt-h) 

2, 2, 2-HJ7^tn-l- (2, 4, 6-MJ* 
f;i/7x-;i/) zii;^i/Ai. 8g (7. 8 5 U 40 
=E;i/) &THF2 OillCffiflIU «J:ctW 

s. »}ftJc, 8Mbi 0-?tj>^;b^;i/^x;b2. 2g 
(8. 6 5>;^;i/) ^JDifet. h'jxf;v7$>i. 

2g (11. 7 5'J=E;V) &»»■**>. 0 

^flWBSr^Ofat^TfiSfe^U MgS0 4 ± 

(1 :4) fcaSaSJEfc *47l/-C©75 
y*/rL*DVh^74-tC«fcoT«*ibT. 2, 2, 

2- h'J7Mn-l- (2, 4, 6-hU^^;b7x 50 
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x# jytti/k-O- (io-A>*U^;i/ 
h) 3. 4g (7. eSU^/l/: 97%) SrMfe 
©SftfclTf5 ( lH-NMRTv^^ h;i/ 

(CDCI3) , 8(ppm]: 0.92 (s, 3H), 1.14 (s,3H), 
1.40-1.49 (m, 1H), 1.65-1.75 (n, 1H), 1.93-2.47 
(n, 14H), 3.35 (d.lH), 3.84 (d, 1H), 7.12 (s, 2H) 
{CioTfiHS-tS, 
[0 2 3 9] HJfc0l.ll 4 : 2, 2, 2-MJ7;i/*Q 
-1- (2, 4, 6-h'J^fJV7x-;i/) x#7>2t" 
3f S/A-O- ( 1 —i-y^-fyTsfy-foi-- h) 
2, 2, (2, 4, 6-hU* 

f^7x-;i/) x* y A (gfittf* 13.2 tcfa 

«®i:fey*Bi) 2. Og (8. 7 &THF 

•j-73-)w\sfr— ;i/2. 2g (9. ssu^eaO sinA 

HUx^;i/75>l. 3g (13. 0 5 Ut/W 

#*>ca^ i^x^;i/-e»mt--5. *»fi&#3ii8tt 
7j<T'gfe#u Mgso4j:t?$aiu jwti"*. gat 

2, 2, 2-hU7;i/^D-l- (2, 4, 6-hlM 

fji/7x-;i/) 3L9jyyt*Pi/J*-o- (l—ry^jv 
x;b^-h) 1. 5g (3. 65'J^;4 1%) 5: 
rnp. : 1 3 7-1 4 5°C(D&&mWh bT»S„ 

iH-NMRX^ h;V (CDCI3) > SCppb): 
1.88-2.39 (m, 9H), 6.47-7.12 (m, 2H), 7.56-7.72 
(a, 3H), 8.00 (t, 1H), 8.22 (d, 1H), 8.37-8.54 (m, 

[0 2 4 0] H8£0!|l 5 : 2, 2, 2 - h U 7)]/*U 
-1- (2, 4, 6-N'J^f;i/7x-;i/) x#7>;t 

afj/A-o- (2— h) 

2, 2, 2-bU7Mn-l- (2, 4, 6-h'J* 
x*y>*^rS/A OHJfiWl 3. 2(Cfi3 
M<0£&Vm&) 2. Og (8. 7 5'J^V) &TH F 
5 0nHcS5j»b, 7jc^C<toT^*p-tSo ^tC, tfrffc 

2— 7-7^;i/x;i/7f-Nx;i/2. 2g (9. 5 5U^t;i/) & 

fll*.feffe. hUx^;i/T5>l. 4g (14. 3 5'J^ 
U *7Kf ICttSf, W^x^;i/T-am-r-5. *tlffl&7.K 

^^iT-^y^^x^^^ (9:D 

SSBJiK:J:oT«fiHbT, 2, 2, 2-h'J7Mn- 
1- (2, 4, 6-h'Jif;b7x-;i/) X^y>^^r 
S/A-O- (2-^-7^;b^;b*7— h) 1. 5g 

(3. 6 5')t;V;4 1%) &mp. : 10 6 — 113 
-CaS&Mfct bT?# -5. *HS&. lH-NMR^ 
h;b (CDC 1 3) , 6(ppm): 2.21 (s, 3H) , 2.30(s, 
6H), 7.01 (s, 2H), 7.63-7.76 (in, 2H), 7.96 (t, 2 
H), 8.03 (d, 2H), 8.62 (s, UOlCfcoTSSSW*. 

[0 2 4 1] HKa0!ll 6 : 2, 2, 2-bU7Mn 
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-1- (4-* b*ris7x.-M X.#jytti/J*-0 

1 6. 1 : 2, 2, 2-hVyMU-l- (4-* 
h^i/-7x-;i/) x#y>> 

7-7-;V2 0. 9g (0. 2 6 8^^)^*4-^ 
^;i/T5 7tfUi»3 2. 8g (0. 2 6 8€;i/) £C 
H2C 123 0 OmltTeil-S-U tN^C J:otWI>, 
?§MtC, fmkbV7»*UWm5 6. 3g (0. 26 8 
mtULtz^ A1C1 3 82. 2g (0. 6 1 

SSBfU CH2Cl2"ClStfJt--g. 0 

*B*7j<ftu Mgso4_h-ei^u »ts. ast 

WSx^l/Xtf^-b-:/ (5:95) IZ&ZisVX 

T, £$^3 7 . 8 g Sr^mfe^fti: ITfS. 
[024 2] 1 6. 2 : 2, 2, 2 - h U T^l/shO - 
1- (4-^h^7i-;i/) jy**i;U 
2, 2, 2-h'J7Mn-l- (4-^h^i/7ir 
)V)3L%jyZl. 2g (0. 18 2^) $:8 0t;© 
x#./-;i/l 5 0mnc?§fi?-t£„ 7K7 5raltC^ 

jgbfcl&ftfc: FD^W^^-^M 3. 3g (0. 
1 9 &tMt®T7-hU'7A2 5. 4g (0. 3 0 

9^;i/> fc^n-ts. s:i^ig-^&4^ji^-rso *m 

^&7taK*{C?±^ tmZm&LT, 2, 2, 2-h 

y-7;i/^n-i- (4-* b^-yy^—M ^$;>* 
dri>A3 0. o g%^fe@i*;i:bTff^ 0 ^oy^mm 

[0243] 1 6. 3 : 2, 2, 2 - h U 7;i/*D - 
1- (4-^h^fi/7i-^) x*y>;*:5rS/A-0- 

2, 2, 2- h'J7Mn- 1 - (4-* h^r^7x^ 
x*y>#^rS/A'6. 5g (30. 051)^710 5: 
THF2 5roHC?£#?U *?§it»T??Wt-S. % 
ft**>>UI/3fc-;i>3. 8g (3 3. 0^U=E;i/) £#0 
Xtdfe* h'Jxf;i/7$V4. 6g (4 5. OSU^E 

*TfgH*U MgS04±T<e«U sat**. BM. 

2, 2, 2-hV>7;i/*D-l- (4-* h^fS^xX 
;b) jL^jytti/^-O-m-fr^lfci— h5. 9 
g (2 0. 0 5'J=EM 6 7%) Smp. : 4 7 — 5 1 

h;b (CDCI3) . 8[ppm]: 3.27 (s, 3H) , 3.88 (s, 
3H), 7.00 (d, 2H), 7.55 (d, 2H)tCJ:oT?*fB't*2>. 
[0 244] j MMl 7 : 2, 2, 2-SU7;U*n 

-1- (4-^f;i/f^7x-;v) >^i7A- 
o-^^;i/^.;i/7h^ — h 

1 7. 1 : 2, 2, 2- hi) T^lofrD- 1 - (4-* 
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f^7-V-;i/5 0. Og (0. 4 0 3t;i/)M4- 
^^;i/T5 ytrU2/>4 9. 2g (0. 4 0 3W) 
£ C H 2 C 1 2 5 0 0 ml*X'm& U *®tpV#i9ti>, 
M*hU7;b*Pgfta8 4. 6g (0. 4 03 

=e;i/) sjftflDbfeft. AICI3123. og (0. 9 
*s*jjb*u ###icii& cH 2 ci 2 i:-ttffl-r^ 0 * 

«fflS:*J5lsU MgS04±T*aftU SBBbT, 2, ' 

2, 2-h'J7;i/^-n-i- (4-^f;vff7i- 
10 ;u) x^;>50. o g «tf$fi©0#i: btflte. 

So 

[0 24 5] 17. 2: 2, 2, 2-b'j7;btn- 

2, 2, 2-h'j7;i/^D-l- U-^fMl/^TfT'x 
x;i/) l^;>49. 3g (0. 2 24^1/) &8 0°C 
©x#y-;i/2 5 0mHc8§®rr&. ^JRlC, *12 5ml 
tc^bfe^bt: KnifW^^-fAl 6. 3 g 
(0. 23 5=E;V) fcOHSH-MtfAS 1. 2g 
20 (0. 3 8i=E;i/) zmu-tz. RRM&VSZG. 5B# 
IBBKftU 7taK*tca<'o i!BR©MS»CJ:oT, 2, 
2, 2- hu^;i/pi-n- 1 - (4-^^71- 
i^;>^i/A5i. 1 g Zf%&<D®fct bT?# 

[0 24 6] 17. 3: 2, 2, 2-HU7MD- 
1- (4-^f;i^*7i-;b) X^7>^-^fi/A-0 

-^■^;vt.;^-7— h 

2, 2, 2-h'j7Mn-l - (4-^f^7i 
30 x;b) x^y>^27A5. 9g (2 5. 0 5'J^I/) 
STHF3 OiltCjftBU **SfC«toT?&*p-rs. SHR 

ic ^b^^-;i/x;b*;x;i/3. 2g (28. o^'J^ 
;i/) &inx.m MJx^;b7^>3. 8g (3 8. o 

3®S«\ x^7-;b3 Omlj^e>©fStSffifCj:oTSH98b 

t, 2, 2, 2- MJ-7;i/3j-n-i - (4-^^;i^->r 
7i-;i/) i^i ; >^^-o-^f ^Mt- h 

40 3 . 9 g (12. 4$'J^;i/;5 0%) 4mp. :87 

RX^7 (CDCI3) , 5[ppni]: 2.52 (s, 3H) , 
3.26 (s, 3H), 7.31 (d, ZH) , 7.47 (d, 2H)^Cj:oT5S 

[0 24 7] HSg0!Jl 8 : 2, 2, 2-HU7;W-a 
-1- (3, 4 -£>";* h^fi/7xx;b) x^7>^i> 

a - o - * ^;i/^;b*-7— h 

18. 1 : 2, 2, 2-hU7/l/*n-l- (3, 4 
hdri/7xx;b) x^^> 
50 1, 2-^b^^>1f>13. 8g (0. 10=E 
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)V) Rtf 4 - S. J tTU i?y 1 2. 2 g ( 0 . 

£CH 2 C1 2 7 5mlTOl£U 7JWC?£ 

ip-T^o *§^C, ^^i; 7 ;i / ^- 0 ^2 1. Og 
(0. 1 0-E;i/) £m&DLm A 1 C 1 3 3 2. 0 g 
(0. 2 4^;i/) ^gp^Hc^TitJ^.^. ^I^S 

saT?j»«aiH¥u ***jca^ cH 2 ci 2 -e»ffi-r 

«awas*»i5u Mgso4±-e<©»u 
s. zHtfc. B»x^aat^**> (i : 9) tc«fc§ 

2^ U *y 7 5 y i/n 9 u v h ^5 y 4 - fc «k o T 

[0 2 4 8] 18. 2: 2, 2, 2 - MJ 7;i/:*n- 

1- (3, 4-2?* h^ri>7x^;b) 

2, 2, 2- hU7;i/^-0-l - (3, 4-^hdpi/ 
7a:x;i,) x^y>2. 9g (9. 751)^/1/) 5:80 
■C<Dx#y-;i,l 2nHcj80?ta. 7K6mltC^ 
MLtci&lbK. \?U*ri/Jl>7y*:-yJ*0. 83 g (1 

2. osu^/W Rxmmti-hVyAi. 2g (15. 

2, 2, 2-h'j7;i/^-n-l- (3, 4-2?* 

mum*. *tu2k±m&&K.&<DJM-em^&. 

[0 24 9] 1 8. 3 : 2, 2, 2-hV7>l*U- 
1- (3, 4 -J?* h^^7iz;i/) x#7>;*:afS/A 

2, 2, 2-h'j7MD-l- (3, 4-i?*h*ri/ 
7x-;i/) i^;>^^2. 3g (9. O^U^E 
M &THF2 OmllCjgJSPU *»tfJ"CWtS. M 
tC, ig-f t* ^J\sX)V7is—J\s 1. 2g (10. 0$U^E 

h'jif;b7^>i. 5g (is. o 
^ U W ZffiMirZ. KJm^-k 0 'C V 5 B#Hffil# 

2fetwa*"e»H^u Mg so 4 ±T'f&iu 

$ei£&, xi!/-;n 5ml#&©^fctcj:oT«88U 
T, 2, 2, 2-h'j7MD-l- (3, 4 -2?* h 
^^7i^;i/) x#7 >^x>^_o-^^-;i/^;b^ 
-h2. 2g (6. 7§iJ^;74%) &mp. :1 
0 5~10 7TC©efiHtti:UC»<5. #£jt£, lH- 
NMRX^Ml/ (CDC 1 3) , S(ppm): 3.27 (s, 3 . 
H), 3.91 (s, 3H), 3.95(s, 3H), 6.96 (d, 1H), 7.05 
(s, 1H), 7.20 (d, W)lZ£^Tmmt2>. 
[0 2 5 0] 9 : 2, 2, 3, 3, 4, 4, 

4 -'V7*#:7;M-n- 1 -71^7**;^^- 
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19. 1 : 2, 2, 3, 3, 4, 4, 4-s\7'$7)l 
*U-1 -7i-;^ 7" 2/A 
2, 2, 3, 3, 4, 4, 4-/Y7"*7;i/#D-l-:7 
x-^;>10g (0. 0 3 7^) S:8 0 o C(Dx 
#y-/l/3 OniHCfgflp-fS. fctfKU *15BlfCjg)BL 
fcSMfcfc Kn^^;i/7> ; Exi7A2. 6g (0. 03 8 
^;b) XOlfflW- h U SA 5. lg (0. 062 

io *t^u Mgso 4 ±t«u anrf«. mt 

^■y->5Bl*»e>®S»ftJC«fcoT«»UT, 2, 
2, 3, 3, 4, 4, 4-^7MD-l-7xr 
;i/^y>^i/A4. 7g&mp. :57~60"C(D 

[0 2 5 1] 1 9. 2 : 2, 2, 3, 3, 4, 4, 4 
-'Y7 P * 7)l*U - 1 -7x-;^ 7 yyf^rt/A-O 

2, 2, 3, 3, 4, 4, 4-'Y7°#:7,M-n-l-7' 
Jy**i/U2. Og (10. 6^'J^l/) 
20 &THF4 0 mlfC^P U 7^m*T'^SP1-^„ 

iS-ftl 0-^>/^U;i/^;bJjsx;i/2. 9g (11. 65 

y*e/w ZMz-km. hux^;br$>i. 6g (i 

6 . 0 5 'J *E^) Srflttirt*. HfSS^felS: 0tf4. 
&*Rtff^TSjH* L MgS 0 4 ±T?^ U 

sswrrs. tm.*. wm^)i>]ktf'\*r-9-> a 9) 

&?§it?£i: LT7gv*&, ^U^y;n?©7'5^i>xi77n 
■7h^7-f-fC«fcoT«aHLT, 2, 2, 3, 3, 
4, 4, 4 - A7"if 7MD - 1 - 7 x~;i/7* ; >^ 
30 dfi/A-O- (1 0-%yfcV)Wl,ftj— h) 2. 3 
g (4 . 6$>J^;i/;4 3 %) bT» 
S„ lH-NMR7^ (CDCI3) > 8 

(ppm): 0.92 (s, 3H), 1/12(Z) /1.18(E) (s, 3H),1.40- 
1.50 (m, 1H), 1.66-1.73 (01, 1H), 1.92-2.18 (a, 2H) , 
2.31-2.54 (m, 2H) , 3. 28 (Z) /3.33(E) (d, 1H) , 3.83 
(Z) /3.93(E) (d, 1H), 7.37-7.63 (m, 5H){CJ:oT5ll8 
?&o lH-NMR#6>, Z&tfE^'li^;© 

40 [0 2 5 2] H10S2 0-3 6 : »J2 0-3 6(ZHfc 

[0 2 5 3] 
»1] 



(45) 



2000-3 14956 



87 





mm 






m&ca / 

'H-KMR i 6 (ppn) 3 


20 








112-115 / 
2.48 (b, 3H), 3.87 
(s, 3H), 6.97 (d, 
2H). 7.38 (d. 2H>, 
7.46 (d. 2H), 7.90 
(d, 2H) 


21 


ch,ohQ— 


-Q-OCH, 




94-97 / 
3.86 (s, 3H), 3.90 
(s, 3H),6.97 (d, 
2H), 7.03 (d, 2H>, 
7.46 (d, 2H)» 7.95 
(d, 2H) 


22 


cH:,o "~C3 — 




h =-9 5 : 5) 


mn&im / 

0.73-1.79 (b, 23H), 
2.48-2.85 (». 2H). 
3.85 U, 3HK 6.97 
(d, 2H), 7.30-7.39 
(m, 2H). 7.45 (d, 
2H>. 7.88-7.96 (a, 
2H) 


23 




-C,H„ 


-t^- h= 9 : 1) 


0.87 (t, 3H), 1.21- 
1.52 <sl LOH), 
1.82-1.92 <b, 2H), 
3.39 (t, 2H), 3.37 
<s, 310, 6.99 (d, 
2H), 7.64 <d. 2H) 


24 


cHsS ~^3 — 






85-86 / 
2.51 (b, 3H), 3.91 
(s, 3H), 7.04 (d, 
2H). 7.28 (d, 2H). 
7.37 (d, 2H), 7.96 
(d, 2H) 


25 






^ n-v- h^77-f- 
•tp- h = B5 : 5) 


ftfeSS* / 
0.75-1.78 (m, 2310, 
2.52(E) (s. 3H) f 
2.54-2.85 (m. 2H). 
7.02-7.43 On, 6H). 
7.88-7.95 (a, 2H) 



[0 2 5 4] 



[*2] 



(46) 



89 



4#BB2 0 0 0-3 1 4 9 5 6 
90 



'H-NHR [6 (ppa)1 



Pirn 



26 



CH a S 



"fc — ) = 9 5 : 5) 



40-41 / 
0.82 (t. 3H), 1.13- 
1.31 (n, 8H), 1.33- 
1.43 (a, 2H). 1.74- 
1.84 (a, 2H), 2.45 
(s, 3H), 3.33 (t, 
2H) f 7.24 (d, 210. 
7.38 (d, 2H) 



27 



122-128 / 
2.52 (s, 3H). 7.28 
(d, 2H), 7.37 (d, 
2H). 7.65-7.77 Go, 
2H), 7.92-B.07 (m, 
4H), 8.62 U, HQ 



28 



HA 



-CH, 



■tr*-h = 4 : 1) 



fcfeHf*. 68-60 / 
2. 19(E) /2. 38 (Z) (s, 
3H), 3.25 (s, 310, 
7. 17-7:47 (n. 410. 
Z;E — 1:1 



-C.Hs 



63-75 / 
2.40 (e, 3H), 7.20- 
7.36 (b, 4H), 7.53- 
7.76 <o, 3H),; 8.03 
(d, 2H) 



30 



C e H B 



9 P-v 

h = 9 : l> 



fcfeEfo 68-76 / 
7.33-7.78 (n, 7H), 
7. 97-8. 08 (n, 210 



31 



-CH. 



■fc*- h-5 : 1) 



56-57 / 
3. 25/3.27/3. 30 (s, 3H 
). 7. 47-6. 05 Cm. 7H); 
a-, -, E-, Z-JMSi 



32 



-CH, 



3.24 (s, 3H). 4.04 
(s, 2H), 7. 19 (b, 
9H) 



-CH 3 



9 P-v h ^77<{- 
CH 7 C 1, 



{3fe@#, 92-^96 / 
3.24 (s, 3H). 4.31- 



4. 40 (n, 

7. 07 (b, 

7.33 (bj. 

7.61 (n. 



4H), 
5H), 
2H), 
2H) 



6.92- 
7. 28- 
7.61- 



34 



-C 3 H 7 



P-r h^77^- 

h-5 : I) 



. 11 (t, 3H), 1.99 
(m, 211), 3.39 (t, 
2H), 7.44-8.02 (m, 
7H); a-. fi- E-, Z- 



[0 2 5 5] 



* * [313] 







Re 


tftg 


4^te: »&ec> / 

'H-NMR [i (ppaO J 


35 


OuCX 


-C 3 H 7 


•fc*— h*= H : l) 


Sfrfeflgft / 

1.08 (t, 3H>, 1.90 
(m, 2H>, 3.39 (t, 
2H), 7.19-7.43 (n, 
9H) 


36 


o > — 




C x H $ OH/H,Ot? 


afeEff, 130 



[0 2 5 6] ^&fc$|3 7 : 



50 [0 2 5 7] 



[ft 4 1] 



91 



(47) 



#F?fl2 000-314956 
92 



[0258] S (III) 0ft-£#; Ri» 
[0 2 59] 
[ft4 2] 



[0 2 6 0] T'&'A 
[0 2 6 1] 
[ft4 3] 



R2ttFT*U, R3' » 




* [0 2 6 2] TfeS. 7tZ>ft£«i, IQfcM 

1 . 2 tc|B*&):£&{c^\ 2^;i/©^-^ri/A 
10 ttfc?&t^fr<Dri&M0££%JfcZ-&z>z.£K£ 

oTSSt-Ti.. ^tf>ftlt?#tt, 111-11 2 'COll,* 
<D&&mVfT:tbZ>, iH-NMR^-^tppm) : 7.00-7.1 
3 (m, 8H), 7.20-7.28 (m, 2H) , 7.38-7.48 (m, 8H), 
7.87 (t.lH), 8.36 (d, 2H), 8.63 (s, 1H)„ 

[0 2 6 3] m&ms 8 : 

[0264] 

[ft4 4] 



CH.0,3- 



[0 2 6 5]^ (II) (Dit-gtM; R\' 
[0 2 6 6] 
[ft 4 5] 



[0 2 6 7] T'feU, R2l±FffeU, R3&-S02C 
H 3 TfeS. |©g^j3 8£Dft^»t ^S£$|l. 2\ZU 



1-£„ ^(Z)ft^t(^ (5:1) 

fa-£3b%>. iH-NMRr-^ [ppra] : 3.25/3.27 (s, 
6H), 4.43 (s, 4H), 7.02-7.08 (m, 4H), 7.53-7.62 
(m, 4H)„ 
[0 2 6 8] mM®3 9 : 
30 [0 2 6 9] 
[ft 4 6] 



C,H,0,S— O— 1 



I-Qh^ch^-chQ)-^ 



^-0-S0,C,H, 



[0 270]^ (id <m&m-, ri' 

[0 2 7 1] 
[ft 4 7] 



[0 2 7 2] T?fc»J, R2ttFT*U, R3&-SO2C 

C!>**6(C«oT|8ftf*. 3<Z)ft-&» 

gpi^;u (5 : 1) ICi:** CIV h 2*^:7 -C-lCfcoT 



m] : 1.12 (t, 6H), 3. 34-3. 43 (m, 4H), 4.43 (s, 4H) , 
7.00-7.07 (m, 4H) , 7.51-7.61 (m, 4H) 0 
[0 2 7 3] HJ£$J4 0~74 : H£g0!l4 0~7 4©ft 
40 £fi6ft|i. 2tcia«ffl*ffiK:«£v\ *flSf«Wi 

[0 2 74] 
»4] 



(48) fl«|2 0 00-3 14956 

93 94 







Rb 




#fl§: »*CC> / . 
•H-NMR C6 (ppm)3 


40 






7**- hfrb<r>V> 


126-127 / 
2,34 (s, 3H), 2.52 
(s, 3H), 2.60 (s, 
6H). 7.04 (b, 2H), 

(d. 2H) 


41 








6£BI#, 101-102 / 
2.34 (s, 311), 2.60 
(s, 610.3.87 <s, 
3H). 6.96-7.03 On. 
4H), 7.46 (d, 2H) 


42 




-CH 3 


il*- h=4 : 1) 


BfeHtt, 71-73 / 
3.26 (e. 3H), 7.06 
(d, 2H). 7.11 (d, 
2H), 7.24 (t. 1H), 
7.43 <t, 2H). 7.53 
(d. 2H) 


43 






9 Pi- ~? -i — 
a 5 : 

1 5) 


mn&mft / 

0.93 (t, 3H), 1.13 
(s, 3H), 1.40-1.48 
On, 1H), 1.67-1.76 
(b. 1H). 1.93-2.18 
(o, 3H). 2.33-2.46 
(m. 2H), 2.52 (s. 
3H). 3.34 <d, 1H>. 
3.85 (d. 110. 7.32 
(d, 2H). 7.47 (d. 
2H) 


44 


CH 3 0-^ — 


TO 




85-87 / 
3.87 (s. 3H), 6.98 
(d, 2H), 7.46 (d, 
2H). 7.63-7.76 (». 
2H), 7.93-8.00 (a. 
2H), 8.03 (d. 2H), 
8.63 (s. 1H) 


45 


CH.0-0- 


-n 

H, ° 


3 : 1) 


0.93 <s, 3H). 1.14 
(s. 3H). 1.40-1.49 
(a. 1H). 1.68-1.77 
(n. 1H). 1.93-2.18 
(n, 310. 2.35-2.46 
0>. 2H). 3.35 (d. 
1H), 3. 85 (d, 1H). 
3.88 (s. 3H). 7.00 
id, 2H). 7.54 id, 
2H) 



[0 2 7 5] 



(49) 



2000-314956 



95 



96 





mm 




IBM 


ttffi: HA ft) / 
>H-NWR U <ppm>) 


46 




w 

— c 




SfeSfc, 81-82 / 
3.84 (s, 311). 4.68 
(s, 2H), 6.93 (d, 
2H). 7.36 <d, 2H), 
7.42 (s, 5H) 


47 


x — a 


H,C-CH ~ 
CH, 


H 

A 


fifeSft, 87-88 / 
1. 21 (d, 12H), t. 28 
(<], 6(0, 2.93 (0, 
1H), 3.88 (b. 3H) r 
4.06 (». 2H), 6.98 
(d, 2H), 7.19 (s. 
211), 7.49 <d, 2H) 


48 






A 


e&®f£, 78-80 / 
2.35 (s. 3B), 2.60 
(s, 6H), 6.98-7.07 
Co, 4H), 7.10 (d. 
2H), 7.23 (t, 1H), 
7.39-7.47 (n, 4H) 


49 


°v>-0- 




M*? — : 1) 


1.47 (d. 6H), 3.81 
(b, IH), 3.87 (s, 
311), 7.00 (d, 2H), 
7.53 <d, 2H) 


50 






±9- h=5 : 1) 


69-70 / 
1.12 (t. 3H), 1.94 
( B| 2H), 2.53 (s, 
3H). 3.39 (t, 2H), 
7.30 (d, 2H), 7.46 
(d, 2H) 


51 




H, CH > 
"V 




51-52 / 
1.47 <d,6H), 2.52 
(s, 3H), 3.80 Ca, 
1H), 7.32 (d, 2H), 
7.46 (d. 2H) 


52 




-C<H e 


-fc*- h= 5 : 1) 


/ 

0.98 <t, 3H), 1.49 
(n, 2H), 1.87 («a« 
2H), 2.53 (b, 3H), 
3.40 (t, 2H), 7.32 
(d, 2H), 7.46 (d, 
2H) 


53 


CHj ohQ— 


-C 4 H 9 


^ PT h^^ V?^ — 
h= 5 : 1) 


0.97 (t, 3H), 1.50 
(m, 2H), 1.87 (ra. 
2H), 3.42 (t, 2H), 
3.87 (s, 3H), 7.00 
(d, 2H). 7.54 (d. 
211) 



[0 2 7 6] 



»6] 



(50) 



#H 2000-314956 



97 



g2 0^ 



\ 




*° 




H-NMR f 6 (ppn) 3 


54 




*v>-Ch '. 


^P7 l>^7 7^- 

tr*- K=5 : 1> 


90-91 / 
J. 93 (s, 311), 6.98- 
M2 (a. 610. 7.22 
(t. 1H), 7.38-7.46 
(m, 4H), 7.95 (d. 
2H) 


55 








fcfeffltt, J 47- 148 / 
7.03 (d, 2ff), 7.09 
(d, 2H), 7.21 (l. 

7.38-7.45 (m, 
410, 7.63-7.77 (m, 
2U). 7.92-8.04 (ffl. 
4K). 8.63 (s, 1H) 


56 




-C,H 17 




0. 84 0.93 (in, 3H). 
1.20-1.40 (si, 8H). 
1.40-1.54 (a, 2H). 

1. 88 (Z) /2.05(E) (m. 
210, 3.42(Z)/3.65 
(E) (t, 210, 7.00- 
7.12 (», 4H), 7.22 
(t, 1H). 7.40 (t, 
2H), 7.50 (d, 2H). 
B:2 - 1:3 


57 




H^-CH 9H> 

-Pi 


ir*-h = 6 : 1) 


afcSf*, 70-72 / 
1.17-1.30 G», 18H). 
2.93 <«. 110. 4.05 
(». 2H), 6.98-7.12 
<■», 4H). 7. 15-7.27 
(m, 3H), 7. 37-7. 48 
(m, 4H) 


58 






-fc*-h=5 : 1) 


"eSSSi 67-68 / 
1.48 (d, 6H), 3.82 
(n, 1H), 6.98-7.12 
(m, 4H), 7.22 (t, 
111), 7.43 (t, 211), 
7. SO (d. 2H) 


59 






-fe? — h-8 : 1) 


0.98 (t, 310, 1.50 
(». 2H), l.BB (n. 
2M), 3.41 (t, 2H), 
7.00-7.14 (m, 4H), 
7.22 (t. 1H). 7.42 
(t. 2H). 7.51 (d, 
2H) 



[0 2 7 7] 



«7] 



(51) 



99 



0 0 0-3 1 4 9 5 6 

100 



tttt: / 
■Wffi [6 (ppn)3 



60 



-ch 3 



?p!) K= 1 : 1) 



&&mft, 101-103 / 
26 (s, 3H), 7.23 
2H), 7.37-7.58 
(a, 7H) 



-CH, 



-t^- f = 5 : i) 



&6H#. 54-55 / 

90 (t, 3H). 1.22- 

40 (a. BH) „ 1.40- 

! (a, 2H). 1.83 

2H). 3.27 (s, 

310, 4.00 (t, 211), 

98 (d, 2H), 7.54 
2H) 



-CH S 



h=6 : 1) 



3.25 (a, 310. 4.05 

(s, 210. 7.18-7.35 

(a, 7H), 7.45 (d, 
2H) 



-OH, 



-fc*- h=9 : 1) 



89 (t. 3H), 1. 11 
3H). 1.24- 1.40 
(a, 8H), 1.41-152 
(a, 2H), 1.80 (a, 
2H>, 1.94 (a, 2H). 
3.39 (t, 2H), 4.00 
(t. 3H). 6.98 <d, 
7.63 (d ( 2H> 



65 



~C a H 7 



fcfeffif*, 52-53 / 
0.99 (t, 3H). 1.51 

2H), 1.79 <a. 
2H), 3.26 (s, 3H>, 
4.03 (t, ZH), 6.98 
(d, 2H), 7.53 <d, 
2H> 



■fe^-h=5 : 1) 



0.98 (t, 3H), L 10 
(t, 310, 1.49 (m. 
2H), 1.78 (a, 2H). 

92 (a, 2H). 3.38 
(t, 2K). 4.02 (t. 

6.98 (d« 210, 
7.52 (d. 2H) 



98 / 

11 (t, 3H), 1.92 
(n. 2H), 3.39 (t, 

, 4.32 (a, 4H>, 
6.97 <d> 00, 7.05 
(a. 2H) 



: 1) 



1.12 (t. 3H), 1.98 
(a, 210. 3.45 <t, 
2H). 7.22-7.27 (a, 
IH). 7.77-7.86 (a, 
210 



[0 2 7 8] 



»8] 



4f BB 2000-3 14956 



1 


> f 


1 




1 


H-NMR [ 6 <PP«n) 3 


68 




-C,H, 


t?- h= 2 0 : 1) 


).88 (t, 3H), 1.12 
(t, 3H). 1.18-1.43 
(p. 2211), 1.44-1.53 
(a, 211). 1.B3 On, 
2H). 1.95 (o, 2H). 
3.28-3.42 (0. 3H), 
4.01 (t, 2H). 6.84- 
6.90 (a. LH). 7.38- 
7.42 («. 2H) 


69 




-C,H 7 


^ a -7 h^77-(- 
-t^~ V= 3 : 1) 


1.17 (t. 3H), 1.92 
(n, 2H), 2,80 (s, 
3H>, 3.42 <t, 2H). 
7.65 <d. 2H). 7.78 
(A. 2H> 


70 






S = 3 : 1 ) 


/ 

1.10 <t, 8H), 
i i»7f» Sift 1.92 
(n, 210 » 2.82(1, 
2H), 3.39 <t, 2H>, 
4.20<q. 2H), 4.30 
Cn, 4H), 7.02(d, 
2H). 7.51W. 2H) 


71 






^7^57-f- 
(^.^^ : xf;v7 
|>= 1 3 : 1) 


fcfelStfs 38-40 / 
0.88 (I. 310, 1.10 
(t, 3H), 1.22-1.42 
(m, 24H), 1.42-1.53 
(a, 2H>, 1.78-1.86 
<«. 2H). 1.86-1.98 
(a, 2H). 2.25 (s, 
3H). 3.38 (t. 2H). 
4.02 (1, 2H). 6.88 
(d, 10). 7.32 (s, 
1H). 7.40 (d, 1H) 


72 




-C3H, 




0.89 Ct, 3H), 1.12 
(t, 310, 1.20-1.41 
<m, 16H), 1.42-1.53 
(n. 2H>, 1.83 On, 
2H), 1.94 (0, 2H). 
2.24 (a, 3H>, 3.40 
<t, 2H), 4.01 (t, 
2H>. 6.87 (d, IB), 
7.33 (s, 1H), 7.40 
(iL 110 



[0 2 7 9] * * 





mm 




Wffi 


'H-NUR [6 (ppn)3 


73 








6feBtt, 73-74 / 
1.08-1. 18 (0, 610. 
1.94 (n, 2H), 2.07 
(tn, 2H). 3.32 (t, 
2H), 3.40 (t. 2H>. 
6.94 (d, 2H), 7.57 
(d, 2fl) 


74 




-C 8 H ? 


^ n-7 |^97^- 
±9- h= 3 : 1) 


fltfe0#, 106 / 
1.08 (t, 3H>, 1.90 
(a. 2Hh 3.04 (a, 
6H). 3.38 (t, 2H). 
6.69 (d. 2H>, 7.58 
(d, 2H> 



[0280] mmmi 5 : 

[0 2 8 1] 



Hb4 8] 

50 



(53) 



2000-314956 



103 



104 



* Mb 5 0] 



o 
V, 



i 



Ac 



[0 2 8 2] 5£ (III) <Djt&®>; Ritt 
[0 2 8 3] 
Mb4 9] 



XX 



[0 2 8 4] R2liFT*fey, R3' « 

[0 2 8 5] 



[0 2 8 6] »J7 5CWfc-^)lt &£0i 

1. 2JCfB«^j£^V SsftS+fiZ^^a)**^ 

J:oT!«83*U 1 3 5 — 1 3 7TC©K&©B6B#"£ 
10 lH-NMRf-^ CPPni] : 2.53 (s, 6H), 7.32 

(d, 4H), 7.39 (d, 4H), 7.88 (t, 1H) , 8.36 (d, 2 
H), 8.63 (s, 1H). 

[0 2 8 7] 6 : 

[0 2 8 8] 

Mk5i] 




[0 2 8 9] 5$ (III) <Di\&® ; Rl« 
[0 2 9 0] 
Mb 5 2] 



[0 2 9 1] T*>»J, 
[0 29 2] 
Mb5 3] 



R2ttFT»*y, Rs' I* 



•fc [0 2 9 3] T*&6. £686017 6©ft£*fck ^&60!l 

ICfcoTiftSSfStU 1 2 7~1 2 8'CCD^©a-fe@^ 

iH-NMRf-ii, S(ppm) :3.88.(s, 6H), 
6.98 (d,4H), 7.47 (d, 4H), 7.87 (t, 1H) , 8.35 (d, 
30 2H), 8.62 (s, 1H). 

[0 2 9 4] 7 : 

[029 5] 
Mb5 4] 



=v ^-o-so 2 c,h, 



I j , / == \ / 



[029 6] S (II) offc£* ; Ri' » 
[0 2 9 7] 
Mb5 5] 



[0 2 9 8] T»»J, R2ttFT?»y, R3l*-S02C3 
H7T'^i>o 

[0 29 9] 7 7 ©ffc£*«, *J6W 1 • 2 ICfE 



40 -tSc £©i"b£*Wi. ^*y-^*»6©¥ilS*CJ:oT 
8 4~8 6TC©SIU^©B-fe@{*"eS>S. X H 
-NMRf-^ ; 6 (ppm) : 1.11 (t, 6H) , 1.93 (■, 4 
H) , 3.24 (s, 4H), 3.40 (t, 4H), 7.37 (d, 4H), 7.44 
(d, 4B). 

[0 3 0 0] HJ60O78: 2, 2, 2-hU7,n/*n 
-1- (4-^hJf>>7i-;i/) x*y>**s/A-o 

- (i-^atr/i/5Wb*^-h) (e- z-ntttt© 

78. 1: 2, 2, 2-hU7;WD-l - (4-^ 
50 h^i/7i-^) X* A (E- Z-M'ttft 



(54) 

105 

(DUG®)) 

2, 2, 2-hU7;i/*a-i- (4-^h^fi/7x- 
;b) x^y^iog (4 9. O^U^b) £x#/-;i/ 
1 0 OilJCJSW+6. »KD^W^ 

is (58. s^y^w xoftryy>i 

1 . 9 ml ( 1 4 7 5 U &*nx-6= jK^-h®?: 4 

-tCtoTHSBILT, 2, 2, 2- h U7/I/*B- 1 - 
(4-* b^-iyy^— M x#y yt^-S/i**. 3g& 
6 2~8 0T;®HWL©B6H#fcbT#S. flBSS:. 1 
H-NMRX^ Hl^ (CDCI3) . 6 (ppm): 3.84 
(s, 3H), 6.93(E)/6.99(Z) (d, 2H) , 7.45(E)/7.55(Z) 
(d, 2H), 8.78 (br s, lflJCfcoTaKt*. 

tttW9»cE-XOfZ-BftK:«iy«&. *^*K>1/ 

S*l/CV**. «6«®Jtti. E : Z=l : lT?*>Sfc«l 20 

[03 0 1] 78. 2: 2, 2, 2-h'J7MO- 
1- (4-* h3fS/-7x— X.# j y**-i/&-o- 
(i-7*a^xMt-h) (E-, Z-M'tt^CD?l 

2, 2, 2-hU7Ma-l- (4-^h^>7i- 
x# y >*3f S/A 3. 7g (1 

7. 0 5'J^) fcTHF2 0iHC«§f«U 

Jj-rs. aSRic »bi-^ , nyt>^.;i/Jis-;i/2. 7g 
(18. 7 $ 'J =e;i/) SrJn jLfc*. b U x^;i/T ^ > 30 

3. 6ml (2 5. 

ftOIC-eiBttliaWU ***Kit«f, Wx^;i/T-tt 
ffi-tS. #$^&7K&tf^K^©£U MgS0 4 ±T' 

1^5:7 4 -K J: oTflHSfl/T, 2, 2, 2 - h U 7^1/ 

^-n-i- (4->h*^7x-;i/) x^y>^s>A 
-o- (1 -^atVi/x;^^— h) 5. 4 g (16. 
5 ^ V^JV ; 9 7%) fe«ltfe«*i: flBS 
lH-NMR^W (CDC I3) » 8 (ppm): 
1.11 (t, 3H), 1.88-2.02(m, 2H), 3.34-3.43 (m, 2H), 4C 
3.88 (s, 3H), 6.95-7.03 (m, 2H), 7.52-7. 58(m, 2H) 

[0 3 0 2)^^17 9: 2, 2, 2-hU7;i^0 
(4 }.afi/7xx;v) x# y >:fr=SfS/A-0 

79. 1: 2, 2, 2-b'J7MP-l- (4-^ 
h=^>7xx;b) x*y>*#S/i* OftttflO 
2, 2, 2-hU7^*a-l- (4-* h*S/73i- 
;b)i^;>118. 5g (O. 5 8^;b) £x#7- 5 
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;M 7 0mllC$g»U 8 ontCftUR-tS. * 2 
4 OmllCiSPb^bt: KO^^l/T^X?^ 2. 

4g (o. 6 RiffiWIrt-h'J^ 80 - 9g 

(0. 9 9^1/) SriD*.*. iRjSffli6**:5«riaaBfi 
U — ^ 'J — xAtXI/— fC<fcoTW£"t" 

S. jSa_&*5 0 0Bl«fK:a^ SfeS^^iK^-tJ: 
s. Hflc&s ^jgicioT^iSU *SftU hAx>^ 

&©Sli»CJ:oT««b-r, 2, 2, 
□ (4 hdf£/7xx;i/) 

3. igfce6H#:fcl/t»*. !H-NMR 

b)V (CDCI3) , 6 (ppm): 3.84 (s, 3H), 6. 
99 (d, 2H), 7.55 (d, 2H), 9.11 (br s, 1H)ICJ:oT 

zi^&^u 3^£i^iftKZ-iiii^i/ci!iyi§6o 

[0 3 0 3) 7 9. 2: 2, 2, 2-hU7^*0- 

1- (4-* h*i/7x-;i/) x*y>**s^i»-o- 

2, 2, 2-hU7MQ-l- (4-^h^7x- 
;b) x*/>3*-*S/A (*-©J*ttflO 12. Og (5 

4 . 8 5 U «E^) STHF10 OmlKj^U #»#T? 

W*-*>. **f^ ^bi-^DA">^;i/*x;b9. 4 

g (6 5. 75'J h 'J x^7 5 > 

8. 3 g (82. 1$ vw) ^jbn-r-s. mam^m 
fc'oic-eiiiiwwpu ***»=a*f. fH»x^^T?a 

[fits. *WBfc**tf**t*H»U MgS0 4 _hT* 

h^^^-tC^oTffl^bT, 2, 2, 2-h'J7;b 
•tU-l- X*y>*^P^A 
-O- (l-7*n^^t- b) 15. 8g (4 
8 . 6 5 'J ; 8 9 %) bT»6. * 

jgfc, lH-NMRX^^h;b (CDCI3) « 5 (ppm): 
1.11 (t, 3H), 1.94(m, 2H), 3.39 (t, 2H), 3.88 (s, 
3H), 7.00 (d, 2H), 7.54 (d, 2H)K.fcoT:«f *. 

[0 3 0 4)^66^8 0: 2, 2, 2-h'J7;U>TD 
-1- (4-73Lj**syx-—)\>) 3L9 jy**r*si>.- 
O- (l-7"Dttl/X;i/*t-h) (E-, Z-§m& 

80. 1: 2, 2, 2-h'J7MD-l- (4-7 
I ^$/7i-)V) X*y>**S/A (E~ Z-J*tt 

2, 2, 2-h'J7MQ-l - (4-7x;^>7x 
x;i/) x^;>122g (O. 4 6^1/) 5:x^y-;i/ 
3 7 OmltC^U 8 O'CiCtumtZ. #ffl^ *1 9 
0aHCiSj»bfe*&ftVi FOifW>^-7A3 3. 3 

g (o. 4 8^) xawaw-h'J^e 3 - 7 s 

(0. 7 8=E;V) 5r*n^.-5o fijS3B^*S:5. 5BHBBI 
) aKftlC«fcoT#»U *«tU ^*VKaP^ 6 0-C 
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■9-yx*ffl$LT, 2, 2, 2-hU^;i/^n-l- (4 
-7i;afi/7i-;i/) i^;>^i/iio9g$:a 

(CDCI3) , 6(ppn): 7.00-7.10 (m, 4H) , 7.18 
(t.lH), 7.39 (t, 2H), 7.55 (d, 2H), 9.35 (br s, 1 

[03 0 5] 80. 2: 2, 2, 2-hU7Mn~ 
1- (4-71^^71-;!/) X^y^^ri/A-O 

- (i-7"Dif;i/7;b*t-h) (E- z-mfflko 10 

2, 2, 2-hU^;i/^D-l- (4-7x;^>7i 

x#y A m&W-(DU-&M) log (3 

5. B^U^l/) £THF7 0mHC?g$U #»(fn*?fr 

(so. 2 5«j^;u) fcitefefk hux^;i/7s> 

6. 3g (62. i$.wi>) &wrs. s^ws-^ 
£0'c-eiB#|ig4I#u ***ca«f. B^x^;i/T*tt 

ffl-rs,, £flff ZykRTfi&kT'ffifr U MgS04±t 

<e»u arc**, sat*. ^^>/if«?x^ 20 

(5:1) fC**^nvh^7-f-K:J:oT«HL/ 
T, 2, 2, 2-b'j7WD-l- (4-7s;^ 
7ii*) x^y>^-^r^A-o- (l-7°Dt:Vl/X;i/ 
M 8. Og (2 0. 7 = U^;b; 5 8%) fe, 

H-NMRX^^ (CDC 1 3) , 5(ppm]: 1.07- 
1.18 (■, 3H), 1. 92 (Z) /2.10(E) (a, 2H) , 3.40(Z)/3.6 
7(E) (t, 2H), 7.00-7.12 (m, 4H), 7.15-7.28 (m, 1 
H), 7.34-7.45 (m, 2H) ,7.51 (d, 2H)lC«feoT5l^t' 

«rt?fesri:S:^UTv^. m&taxDm-i- E : z = 
1 : 5-e*>sfcft»3*is. 

[0 3 0 6] $m®l8 1 : 2, 2, 2-hU7;i/*n 

-1- (4-7i;^f^7i-;!/) x^y>^i/^- 
O- (i-^at;;wMt-h) (#— ©»ttf*0 
8 1. 1: 2, 2, 2-hVy)V7tV- 1- (4-7 • 
i;iti/7i-A) X*7>:*3ri/A ©HffiflO 
HS&098O. HCl3«©73?StC^oT$SSLfc, 2, 
2, 2-bU7MD-l- (4-7x/=¥i>7x- 40 
;b) x*7> (E-&tfZ-J(M4*«>«6W) 3 5g 
( 1 2 4 5 U «e/b) SrS-fb;** U> 3 O OmlKWM-f 
-5c ttffilC IHC11. lmlWL S8BT?4. 51* 

o 4 ±r*$aaiu «»LT, 2, 2, 2-n>J7Md 

-1- (4-7xM->7i-Jl/) x*y>#3fS/A 

3 3. 4g&86@ttfcl/C*»S. $ 
itS, lH-NMRX^7 Nl/ (CDC 1 3) , S[ppm): 
7.00-7.12 (n, 4H), 7.19 (t, 1H) , 7.39 (t, 2H) , 7. 
57 (d, 2H), 8.95 (s, W)\Z£-oXVm?Z>° 50 
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[03 0 7] 8 1. 2: 2, 2, 2-MJ7;b#a- 

l- (4-7i^i/7i-;v) x.9 ; y**i/&-o 
- (i-^nb:VU7.;b^-h) 

2, 2, 2-bU7Mn-l- (4-7x;^ri/7x 
x;u) x*y>;t^>A (#-0)JI'l£tiO 10. Og 
(3 5. 63 U^) &THF8 OmHC?gfigU *K?§# 

T??wr<&. asft&c i&fbi-7nA>7Ui/*-;b5. 
6g (3 9. i5U*;i/) fcitefelfc h'Jx^;b75 

>5. 4g (53. 3SU=E;b) 4fSAD"t"5. IxJffi&n 
«a»BS:7K&t«fc!KT»fi*U MgS0 4 ± 

-essssu sae** ^-^^©s^hk 

iotlSbt, 2, 2, 2-bV7MD-l- (4 

-7x-^r^7x-;i') x.$ jy-x^isu-o- (1- 

^a^l/^b^-h) 12. 6g (3 2. 5 3U^ 
;b ; 9 1 %) 6 3 ~ 6 4 "COMMJO&teMfcZ. 
ffS. lH-NMRX^h;i/ (CDC 1 3) , 

8[ppm): 1.11 (t, 3H),1.92 (m, 2H) , 3.40 (t, 2H) , 
7.05 (d, 2H), 7.11 (d, 2H) , 7.23 (t, 1H) , 7.42 (t, 
2H), 7.51 (d, 2H)tC«fcoT^-t6„ hMt* 

[0 3 0 8] 2&m8 2 : 2, 2, 2-S'J7Ma 

-1- (4-Kfi'M^5/7x-;i/) 3L9jy*-*y 
A-O- (l-7"Dtf;i/^Mt- h) (E-, Z-m 

82. 1: 2, 2, 2- hU7;i/^a-l - (4 - K 
fWW*^?!-^ x4ty>*#J/A (E-, Z- 
JS1£#©iglirfe) 

2, 2, 2-b'J7MD-l- (4 - ^-ri/JVTt^-y 
7i-;i) l^;>32g (89. &x# 
7 -;i/2 0 OmUzm&tZ* t6mz* *fb£ Fa*5//I/ 
7>^Z7A7. 4g (1 0 75'J^) JKJt»fUS?> 
21. 2g (2685 U =E;b) £;&nx.5. 

±ots*t5. «&tt:*#ic$£Sf, mtk^/vrmm 
«fe*u Mgso4±-e?aftu »ft"*"*>. ^ 

^*>/h^x>^e»®S*SatCJ:oT«SHfLT, 2, 
2, 2-hU7^/*D-l- (4-Kf^M^fi/7x 
x;i/) X^7>*^fi/A8. 4g£, 70~72°C©Ul 

h)V (CDCI3) , 5[ppm): 0.89 (t, 3H), 1.20-1.4 

0 (in, 16H), 1.40-1.50 (m, 2H), 1.79 (m, 2H) , 3.86- 
4.03 (m, 2H), 6.93(E)/6.97(Z) (d, 2H) , 7.44(E)/7.5 
3(Z) (d, 2H), 8.59(Z) /8.61(E) (br s, lH)lCj:oT5t 

«t*. vf-r)^ mm\zv-imz-wmzmv 

1 : 4T?*Silii»Sn6. 
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[0 309] 82. 2: 2, 2, 2-KU7/M-0- 
1- (A-^iyJV^i/y^-M 
x# jy**ci/h>-0- (l --fu&wfrits-i— h) 

(E- Z-Mtt#tf>*ft1^) 

2, 2, 2-hU7Mn-l- (4- K^S^*^ 
7iZ/l/) x.9jy**ri/J* (E-, Z-Ii»©S^ 
ft) 8. Og (2 1. 4 5'J€;i/) STHF5 0B1K1* 

»u *»iFWitf<|J-rs. gfti-^a;m 
;i/3i-^;i/3. 4g (23. 6*y=E;i/) &ina.fc«&. h 
ijif;b75>3. 3g (3 2. l^'J^i/) fejftDirr io 

frb&mgmzz-DX'mihT. 2, 2, 2-hu^;i/ 

jfa- 1 - (4-FfWl/^i'7i-JI/) x#7>;t 

dps/A-o- (i-yatf;i/x;i/*^— h) 9. ig 

(19. O^'J^; 8 9%) &> 4 0~4 1tUZ)l»j& 
fflafe@ftfcbtt#5. lH-NMR^^h 
;i/ (CDCI3) , 8(ppm): 0.88 (t, 3H), 1.10 (t, 3 
H), 1.20-1.40 (at, 16H), 1.40-1.50 (m, 2H), 1.75-1. 8 20 
5 (n, 2H), 1.87-1.98 (m, 2H), 3.32-3.42 (m, 2H) , 
4.00 (t, 2H), 6.93-7.00 (in, 2H), 7.48-7.57 (m, 2H) 

[O 3 1 0] m&M8 3 : 2, 2, 2 - h U T^l/Tfa 
- 1 - (4 - KrWl/t*J/7i- ;V) >#3f 

a-o- (i-yat°;i/x;i/^-h) (*-©J*ix 

AO 

83. 1: 2, 2, 2-h'J7Mn-l- (4-K 

T^>;i^3f$/7^x;b) x*y>**2/i* a)«tt 30 

AO 

2 , 2, 2 - h u 7;i/*n - 1 - (4- Kf 5 ^^*^ 
7i-J!/)x?;>15g (4 1. 8 5U=E;i/) £x# 

7-;i/i o Omllc^fT-5. iSSWC MtFn^fWi/ 
7^-7^3. 5g (50. 25U ! 67I/) &tfhryy 
> 1 0. 1 ml (125. 4^'J ^b) £#n*.£o SfStS 

fMOOral, *V^5 0mlTttffi-fS. 
tK^UOAtK^ ^KRtfJteK^t^U MgS0 4 40 
£T*«MU Wt*fl/>lOOil 
ISSKiSHC 14. 2 g fcitfA.*. KfcM 

TWISLTs 2, 2, 2-h'j7MD-l- (4-K 
-T J i/;i/^-^ri/-7a:X;i/) x# 7 y#*ri/2*9. 7 g £\ 
7 5 — 7 6°C<2lt&<Da#M#£bT#£. $Bifex 1 
H-NMR7^ h;b (CDCI3) > 8 [pea): 0.89 
(t, 3H), 1.21-1.40 (m, 16H), 1.40-1.52 (n, 2H) , 1. 50 



80 (m, 2H), 3.99 (t, 2H), 6.97 (d, 2H), 7.53 (d, 2 
H), 8.43 (s, lH)lC«fcoTflt»**>. ft 

z-Bsasi:LT«y*6. hc uzrtxrimzm^t- 
^.-nmmoz, 2, 2-hu^^a-i 

[0 3 11] 8 3. 2: 2, 2, 2-b')7Mn- 
1 - (4 - K-r2/A**S/7x=JI/) x# 7 >^-api/A 

-o- (i-^ntf;i/x;i/^-h) (#— ©iftttflO 

2, 2, 2-hU^;i/>i-a-i- (4-7iy^>7i 
x;i/) x*7>tf*S/A 7. Og (1 
8. 7*U=E;i/) feTHF5 0mHCi§8?U *JS*^ 
SPi-So ^ibl-^DA>x;^x;i/2. 9g 

(20. 6sy*e;i/) ^Mfet> huif;v7^7 

3. 9ml (2 8. 1 5 U ^)l>) fefctttrtS. >5£&&-£ft 

m-rs. ^w=B&7Ks.t>*^!KT??5 1 c#u Mgso 4 ±t- 

JcoTfflSSLT. 2, 2, 2-F'J7^a-i- (4 

- ^i/)Vt^riyy^—)V) x# 7 >^-dri/A-0- 
(l-^nt^X^v^-h) 7. 6g (15. 9 5 U 

8 5%) 5:, 4 2~4 A°COM^-P>B^MW-h l> 
T#-2>o ffiSfe^ lH-NMR^b^ (CDC 
I3) , 8 [ppm]: 0.88 (t, 3H) , 1.10 (t, 3H) , 1.20- 
1.40 (m, 16H), 1.40-1.50 (m, 2H) , 1.80 (m, 2H) , 1. 
94 (m, 2H), 3.48 (t, 2H), 4.00 (t, 2H), 6.97 (d, 2 
H), 7.53 (d, 2H)lCj:oT5SiS-r-&o X^i? h/Wi, it 

[0 3 1 2] ^S6^J8 4 : 2, 2, 2-h';7MD 

- 1 - (4 -^■V^i/fl/tt i/7i-;i/) x# 7 >;* 
^<>A-o- (i-7"nm^t-b) (E-, Z 

84. 1: 2, 2, 2-hU7Mn-l- (4-^ 
*irfi/M i f^7i-*) x^7>^=^^A (E-, 
z-M44fttf>iS^) 

2, 2, 2-h'J7^a-l- (4-^i7-ri/;^ 
afi/7i-^) x#7>2 7g (6 5. U'J^l/) fe 

S/;i/T> ; EX'7A4. 5g (6 5. 1 5 U^b) S.t>'^ 
Ui»12. 9g (16 35';^;^) $:JDA.-?>o ®C5?I 

&®zmmm%tu mm* a - ^ u -xy ^ i>- ^ - 

tCj:oT^5S1-3o «B£S*tfJca^ l^x^;i/T'tt 

2, 2, 2-h'j7Ma-l- (4 -^^fiT-r 1 ^;^ 
ifi/7x-;V) l^;7^>A13. 5g&. 76- 
8 OICflDBuSlCD^-^a-feBfltfcLTfiS. ^it&, 1 
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H-NMR^h;i/ (CDCI3) , 8(ppm): 0.88 » 
(t, 3H), 1.20-1.40 (m,24H), 1.40-1.50 (m, 2H), 1.7 
5-1.84 (m, 2H), 3.96-4.02 (m, 2H) , 6.89(E)/6.95(Z) 
(d, 2H), 7.43(E) /7.52(Z) (d, 2H) , 8. 28 (Z) /8.43(E) 
(tars, HOtCfcoTrtSS-t*. S/^/l/fc. I^lftlC 

I^|©ibli E : Z=7 : 3-£&.&fc*iW3*i4. 

[03 13] 84. 2: 2, 2, 2 - h U 7/l/frn- 

S/A-O- (l-"^Dbf;i/7>;i/^-h) (E-, Z- 
Mtt^OM^l) 

2, 2, 2 - h U 7;i/^rn - 1 - (4 -/v^f-tH^l/:*' 
^rt/7a:-;b) x#y>pf3^A (E-, Z-^ttffc© 
8. Og (18. 6^^) £THF5 0ml 

>^;b^-;i/2. 9g (2 0. S^'J^l/) SriOAfc 
ffe, h'Jxf^75>2. 8g (2 7. 9^U ; t;i') & 

»u Mgso4±-ef^u a*s-ts. asstfe* 

y-;i/*^6>CE)TI*SftK:«J:oT«WbT, 2, 2, 2-h 

U y;vytu-i - (4 - -y-r S^W"3f i/7i -;u) 
x^^>5T^S/A-o- (1 -^atVb^ui/^-b) 

8. 9 g (16. 6 i- U =E;b ; 8 9 %) Sr> 5 6-5 7 

7.^7 (CDCI3) , 8(ppm): 0.88 (t, 3H), 1. 
12 (t, 3H), 1.18-1.40 (in, 24H), 1.40-1.50 (m, 2H), 
1.76-1.85 (m, 2H), 1.88-2.02 (m, 2H), 3.32-3.44 
(in, 2H), 4.02 (t, 2H), 6.93-7.00 (m, 2H) , 7.48-7.5 30 
6 (m, 2H)tC«toT5i^-tSo X^ZVM*. {t&Qfffi 

[0 3 14] |Si£$)8 5 : 2, 2, 2-hU7;b^"D 
-1- (4-/s^-y-ri/;i/^- : ¥^''7i— ;i>) x^y>^- 
dpS/A-O- (1 -yntdVl/XN/rfv^-- b) (#— 

85. 1: 2, 2, 2-hU7MD-l- (4-^ 
Wi'M*i/7i-ii/) x* y (#— co 

^»|8 4. 1 &Cl»>#&«£oT$SgLfc, 2, 40 

2, 2-h»;7;i/*n-i- U-^^^tf^* 



: 7x-;i/) y > (e— s.tKz -uttfttoa^ft) 

5. 3g (12. OOml 
tCiSHf-tS. 1HC11. Oml&ftlA, SfiT? 

S0 4 ±T^U 2, 2, 2-hU7;W* 

□ -1- (4-A.3r-9-T- % >;b^^7a:-^) X#y> 
**isl± (#-©JI'l4ti0 5. 3gSr, 8 4-8 5TC© 

Hu&0B6Hf*4:b-t»s. «B6ft. 1h-nmr^ 

?h;i/ (CDCI3) , 5(ppm): 0.88 (t, 3H) , 1.20- 
1.40 (m, 24H), 1.40-1.50 (m,2H), 1.80 (m, 2H), 4.0 
0 (t, 2H), 6.95 (d, 2H), 7.52 (d, 2H), 8.06 (s, 1 

[0 3 15] 8 5. 2: 2, 2, 2-hV7)MU- 
1- (4-^-*H t i/)^^^7^~M X-ZJy** 

AO 

2, 2, 2-h'J-7;b^-n-l- (4 -^-tJ-r^l/^ 

;!/) x^y>^i/A (#— ©JiiSft) 5. 
2g (12. 2 5.V^)V) &THF 5 ObIKUSWU * 

1. 9g (13. 3 5'J=E^) £Jn*.fe«. MJx^l/ 
T5>1. 84 g (18. 2i=U^;i/) WM-fZ>, R 

SIgfclCioTHMl/t, 2, 2, 2-h'J7^D- 
1- (i-A^S/^J/^x^) x*y>>*-3f 
i/A-O- (l-ypfcT^x;!/*^— b) 5. 8g (1 
0. 8 8 9%) 5 9~6 OTC0®tL^©B 

(CDCI3) , 5[ppm]: 0.88 (t, 3H) , 1.12 (t, 3 
H), 1.23-1.41 (m, 24H), 1.41-1.50 (m, 2H) , 1.80 
(m, 2H), 1.93 (m, 2H) , 3.40 (t, 2H), 4.02 (t, 2H), 

6.97 (d, 2H), 7.53(d, aDKIioTfltSS't*. 7^ 

SSttHWlc Z -WM£ LTffly «<&. 

[0 3 16] ^£Jfe0!|8 6 : 
[0 3 17] 
Kb 5 6] 



-80.C.H, 



[0318]* (ID Ri' « 

[0 3 19] 
Hb5 7] 

[0 3 20] T-fe l J, R2ttFT?*y. R3«-S02C3 50 



[0 3 2 1] 
[0 3 2 2] 
Mb 5 8] 



8 6. 
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[0 3 2 3] msM8 6. 1 ©ft&tott. m^MI. 1 
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Reichmanis & L.F. Thompson, ACS Symp., Ser. 412, 
Polymers in Microlithography , p. 4-5, AmericanChemi 
cal Society, Washington, DC 1989tCgB*0 . #6tlfc 

[0 3 4 3] 

mi i] 





(Do) 
(dJ/cid 3 ) 


1 


0.9 6 


2 


3.7 4 


3 


0.5 7 


6 


0.4 3 


7 


1.50 


1 3 


3.8 1 


1 5 


0.5 2 


1 6 


0. 1 0 


1 7 


0. 3 2 


2 2 


2.5 8 


2 3 


1.6 5 


2 4 


0.4 2 


2 5 


2. 5 3 


2 6 


0.7 9 


2 7 


0. 5 7 



[0 3 4 4] mffifflQ 0 



^g^J8 8tCfS*bfe©tlHCmBg^Ml 0 0. 



0 0 



smffl (FC-430, 3M«) : 0. 4 8^P 
■^DtTU^yUn-^^l/X-T-^T-fe^— h (PG 
MEA) (0*BMDK^bffl;*W») : 4 7 5. 0 0g|5 
MM b ck 5 S 3tMR^RI : 4 . o m 
[0 3 4 5] IsVX bm&m^ r^&jrttWJttfr 
i/^Z/jQMCfcZ/V n-><?;n-AlC3, OOOrpmT 
4 5f$|SHi@§H$KU *y b±-e 1 4 0"CT*9 

0#|SV7h^fttbT, 8 0 0nm®iWBWS:#S. & 

U^*MW«fc, ^i/^©^i±7K»TUXM-501M 
D, S.tKv^^^fciilSgCanon PLA-521&fflWt, W 
m=FW>7 <t fr* -%3f&&m7kMr?*?mUZ 2 5 4 nm 

jfcy h^b- b±T* 1 4 or;T?9 0$$|3IV&ft3ft% 
#ltU JSft-f-So ItftS&KS:. ^i/^6)©Unimeter 
UIT-150T«-f *. ttl£tft£ (E 0 ) (1. 7 9%7K 



118 



[034 6] 
[*1 2] 



10 



20 



30 



40 



[034 7] 

mi 3] 





fi5*jft* (Bo) 
[ntf/cm*] 




1.79 


** 1 


1.63 


A 9 


1.32 


4 3 


1.50 


4 4 


0.9 1 


4 5 


4. 6 1 


4 6 


n 7 9 


4 7 


AIR 


4 8 


1.63 


4 9 


0.99 


5 O 


1.22 


5 1 




5 2 


n 0 Q 


5 3 


0.5 6 


5 4 


0.6 9 


5 5 


0.6 9 


5 6 


1.17 


5 7 


5.0 1 


5 8 


2.0 2 


6 9 


1.4 7 


6 1 


3.0 7 


6 2 


1.5 1 


6 3 


2.7 7 


6 4 


2.66 


6 5 


1.5 7 


6 6 


2.9 0 


6 7 


1. 1 1 


6 9 


1.3 3 


7 0 


2.2 0 


7 2 


4. 2 5 


7 5 


0.8 9 



50 



119 





ra*&* (Eo) 




[nj/cn 3 ] 


7 6 


1.3 0 


7 9 


1.2 1 


8 0 


1.5 4 


8 1 


1.5 5 


8 3 


5.0 0 


8 5 


7.2 7 


8 7 


1.73 



[0 3 4 8] meMS 1 : R* (ft»C-=>v\T) ©jKU 
4-t:KP= 3 r2/^l/> (5, lOOO^i&fU 
B*B!^;©^L#5*?±^e)^LSMARUKA LYNCUR PHMC© 

^Hb^#KD^«A (Td) ^dsc (mmmmm 

[0 3 4 9] 
K14] 



(61) ^1200 0-3 1 49 5 6 

120 



g_6. 



10 



30 





Td CC) 


i 


>2 0 0 


2 


>200 


3 


18 0 


5 


18 3 ! 


6 


> 2 0 0 


g 


> 2 0 0 


1 3 


19 7 


1 5 


17 3 


1 6 


18 6 


1 7 


19 2 


1 R 
1 o 


17 5 




19 6 




1 7 fi 

I/O 




1 o u 


2 3 




O R 


19 7 


O 7 

Z f 


1 A P 


4 U 


1 7 Z 

J. / H 


4 1 


i 7 n 


4 2 


£ u u 


4 3 


ICR 

loo 


4 4 


18 6 


4 5 


17 4 


4 6 


19 8 


4 7 


>2 0 0 


4 8 


> 2 0 0 


4 9 


17 2 


5 0 


19 3 


5 T 


>2 0 0 


5 2 


>2 0 0 


5 3 


1 8 6 


5 4 


1 9 0 


5 5 


1 8 4 



[0 3 5 0] 

mi 5] 



♦I 



121 





Td 0C) 


5 6 


>2 0 0 


5 7 


> 2 0 0 


5 8 


> 2 0 0 


5 9 


19 1 


6 1 


> 2 0 0 


6 2 


19 3 


D O 


> 2 0 0 


fi A 
O fi 


^ o cs c\ 

Ci \J \J 


O O 


v 9 n n 
/* 6 U U 


fi fi 


1 S fi 


fi "7 


i o 7 


6 9 


17 3 


7 0 


17 5 


7 2 


> 2 0 0 


! 7 5 j 


17 5 


7 6 


17 5 


7 9 


19 0 


! 8 0 


18 8 J 


8 1 


> 2 0 0 


i 8 3 


>2 0 0 


8 5 


19 7 


8 7 


18 8 



(62) 



* [0 3 5 1] 



4$ffl2 000-314956 
122 

2 : ma caste owt) ©jtfy 



4 -fc KD^S/^f - U>©#ftTT©3KeB«»^!Hb-& 
W0£M& (Td) llc8BlfiLfefflfcn« 



[0 3 5 2] 
[*1 6] 



10 



20 



S_7 





Td CC) 


7 8 (#*tttt<&*MW 


116, 185° 


7 9 (7 8©$-Ofttft) 


19 0 


80 (M£flc0ft*«O 


185, >200° 


8 1(8 Otom— <0»-&4fc) 


>2 0 0 


8 2 (WtflcottMto) 


15 1, > 2 0 0 U 


8 3 (8 2 OUt— 


>2 0 0 


8 4 (Atefcoi&^W 


1 5 0, 1 9 7" 


8 5 (8 4<0^— OftM) 


19 7 


8 6 (Att^O»^«9) 


1 4 0, 1 8 8" 


8 7 (8.6©^-^^) 


18 8 | 



/ 



(51) Int. CI. 7 

C 0 7 C 309/74 
309/75 
323/47 
323/64 

C 0 8 J 3/24 

C 0 8 K 5/33 



mum 



CER 
CEZ 



FI 

C 0 7 C 309/74 
309/75 
323/47 
323/64 

C 0 8 J 3/24 

C 0 8 K 5/33 



T-73-K* (##) 



CERZ 
CEZZ 



(63) 



4fH02 000-314956 



C0 8L 101/02 
101/12 

G 0 3 F 7/038 6 0 1 

7/039 6 0 1 

7/38 5 1 1 



(72) mm **o mm 

jmsm^mmmm 1-1-4 

74 tm 4102 \d~yffy 
sM^yS/a. h5— fe 17 



C 0 8 L 101/02 
101/12 

G 0 3 F 7/038 
7/039 
7/38 



6 0 1 
6 0 1 
5 1 1 



7,47m 4123 7;bS^3.^-f ;i/ y?—- tf 

;i/V>vh^'x-^ 132 
(72)fgB / g# ffliS »- 



